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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in manag- 
ing farms and woodlands; im selecting sites 
for roads, ponds, buildings, and other 
structures; and in judging the suitability 
of tracts of land for farming, industry, 
and recreation. 


Locating Soils 


All the soils of Ottawa County are shown 
on the detailed map at the back of this 
publication. This map consists of many 
sheets made from aerial photographs. 
Each sheet is numbered to correspond with 
a number on the Index to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols, All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and gives the capa- 
bility classification and woodland suit- 
ability classification of each. It also shows 
on what page each soil is described and on 
what pages the capability unit and the 
woodland suitability group are described. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent ma- 
terial can be used as an overlay over the 


soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limitation 
for a given use can be colored green, those 
with a moderate limitation can be colored 
yellow, and those with a severe limitation 
carr be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils from the soil descriptions 
and from the discussions of the capability 
units and woodland suitability groups. 

Foresters and others can refer to the 
section “Woodland,” where the soils of 
the county are grouped according to their 
suitability for trees. 

Game managers, sportamen, and others 
can find information about soils and wild- 
life habitat in the section “Wildlife.” 

Community planners and others can 
find, in the section “Soil Properties in 
Relation to Town and Country Planning,” 
information significant in various aspects 
of town and country planning. 

Engineers and builders can find, under 
the heading “Engineering Uses of the 
Soils,” tables that contain estimates of 
specified soil properties and interpreta- 
tions of these soil properties as they affect 
engineering practices. 

Scientists and others can read about how 
the soils formed and how they are clas- 
sified in the section “Formation and 
Classification of the Soils. 

Newcomers to the county may be es- 
pecially interested in the “General Soil 
Map,” where broad patterns of soils are 
described, and in the general information 
about the county given at the beginning 
and the end of this publication. 


Cover: Stripcropping and grassed waterways in an area 
of Nester soils. 
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UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION 


WITH THE MICHIGAN AGRICULTURAL 


EXPERIMENT STATION 


TTAWA COUNTY is situated in the southwestern 
part of Michigan, bordering Lake Michigan (fig. 1). 
Its eastern boundary is about 30 miles from north to 
south, the western shoreline is about 24 miles long, and the 
east-west boundaries are about 22 miles long. The area is 
approximately 564 square miles. Grand Haven, the county 
seat, is in the northwestern part of the county, at the mouth 
of the Grand River. 
About half of the county is in farms. Corn, wheat, oats, 
hay, and fruit are the major crops. Dairy products are 
also important. Large areas are wooded. 


* State Agricultural Experiment Station 


Figure 1.—Location of Ottawa County in Michigan. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in Ottawa County, where they are located, and how 
they can be used. The soil scientsits went into the county 
knowing they likely would find many soils they had al- 
ready seen and perhaps some they had not. They observed 
the steepness, length, and shape of slopes, the size and speed 
of streams, the kinds of native plants or crops, the kinds of 
rock, and many facts about the soils. They dug many holes 
to expose soil profiles. A profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the sur- 
face down into the underlying material that has not been 
changed much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied and compared these profiles with those 
in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uniform 
procedures. The sod series and the soil phase are the cate- 
gories of soil classification most used in a local survey (8)!. 

Soils that have profiles almost alike make up a soil series. 
Except for different texture in the surface layer, all the 
soils of one series have major horizons that are similar in 
thickness, arrangement, and other important characteris- 
tics. Each soil series is named for a town or other geo- 
graphic feature near the place where a soil of that series 
was first observed and mapped. Allendale and Nester, for 
example, are the names of two soil series. All the soils in 
the United States having the same series name are essen- 
tially alike in those characteristics that affect their be- 
havior in the undisturbed landscape. 

Soils of one series can differ in the texture of their sur- 
face layer and in slope, stoniness, or some other characteris- 
tic that affects the use of the soils by man. On the basis 
of such differences, a soil series is divided into phases. The 
name of a soil phase indicates a feature that affects man- 
agement. For example, Nester loam, 2 to 6 percent slopes, 
is one of several phases within the Nester series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries of 
the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, eld borders: trees, and 
other details that help in drawing boundaries accurately. 


*Ttalic numbers in parentheses refer to Literature Cited, p. 187. 
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The soil map at the back of this publication was prepared 
from the aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
the management of farms and fields, a mapping unit is 
nearly equivalent to a soil phase. It is not exactly equiva- 
lent, because it is not practical to show on such a map all 
the small, scattered bits of soil of some other kind that 
have been seen within an area that is dominantly of a rec- 
ognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two such 
kinds of mapping units are shown on the soil map of 
Ottawa County : the soil complex and the undifferentiated 
group. 

A boil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately at the scale used for the soil map. Each 
area of a complex contains some of each of the two or more 
dominant soils, and the pattern and relative proportions 
are about the same in all areas. The name of a soil complex 
consists of the names of the dominant soils, joined by a 
hyphen. Adrian-Houghton mucks is an example. 

An undifferentiated group is made up of areas of tivo 
or more soils that could be delineated individually but are 
shown as one unit because, for the purpose of the soil sur- 
vey, there is little value in separating them. The pattern 
and proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant soils, 
or of two or more. The name of an undifferentiated group 
consists of the names of the dominant soils, joined by 
“and.” Croswell and Au Gres sands, 0 to 6 percent slopes, 
isan example. 

In most areas surveyed there are places where the soil 
material is so rocky, so shallow, or so severely eroded that 
it cannot be classified by soil series. These places are shown 
on the soil map and are described in the survey, but they 
are called land types and are given descriptive names. 
Blown-out land, 0 to 6 percent slopes, is a land type in 
Ottawa County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for en- 
gineering tests. Laboratory data from the same kinds of 
soil in other places are assembled. Data on yields of crops 
under defined practices are assembled from farm records 
and from field or plot experiments on the same kinds of 
soil. Yields under defined management are estimated for 
all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been assem- 
bled. The mass of detailed information then needs to be 
organized in such a way as to be readily useful to different 
groups of users, among them farmers, managers of wood- 
land, and engineers. 

On the basis of yield and practice tables and other data, 
the soil scientists set up trial groups. They test these 
groups by further study and by consultation with farmers, 
agronomists, engineers, and others, then adjust the groups 
according to the results of their studies and consultation. 
Thus, the groups that are finally evolved reflect up-to-date 
knowledge of the soils and their behavior under present 
methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Ottawa County. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named for 
the major soils. The soils in one association may occur in 
another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. It is useful in watershed management, 
woodland management, and community development. It 
is not suitable for planning the management of a farm or 
field or for selecting an exact location for a road or build- 
ing, because the soils in any one association ordinarily 
differ in slope, depth, stoniness, drainage, and other char- 
acteristics that affect their use. 

The 12 soil associations in Ottawa County are described 
in the following pages. 


1. Rubicon-Blown-out land-Deer Park association 


Level to steep, well-drained, sandy soils of the dunes and 
plains 

Association 1 extends the entire length of the western 
border of Ottawa County, along Lake Michigan. It is 
made up of steep young sand dunes next to the lake and 
stabilized older dunes and level to sloping sand plains 
inland from the lake. In acreage it totals about 15 percent 
of the county. 

Rubicon soils (fig. 2) are on the stabilized dunes and 
the plains and make up about 45 percent of the associa- 
tion. They are older than Deer Park soils and have more 
distinct horizons and are more acid. Deer Park soils oc- 
cupy the steep dunes next to the lake and make up about 
15 percent of the association. They are young soils and 
have faint horizons. Blown-out land makes up 25 percent 
of the association. It consists of Rubicon and Deer Park 
soils from which wind has removed both the surface and 
subsurface layers; the loose sand substratum is at the 
surface in most places, and active blowouts are common. 
The remaining 15 percent of the association is made up 
mainly of moderately well drained Croswell soils, some- 
what poorly drained Au Gres soils, and poorly drained 
to very poorly drained Granby soils. 

All the major soils of this association have a very low 
available water capacity and very low natural fertility. 
Unless irrigated, they have severe limitations for farming. 
Rubicon and Deer Park soils support a mature mixed for- 
est of conifers and hardwoods, including sugar maple, red 
oak, hemlock, and white pine. Stabilizing Blown-out land 
isa major problem (fig. 3). 

Limitations for community development and recrea- 
tional uses are no more than slight. The soils are good 
material for foundations for buildings, highways, and 
other structures. Scenic views and attractive settings for 
homes are plentiful. Many landowners are developing 
wildlife areas and recreational facilities. Churches and 
other groups have established camps along the lakeshore. 
Reforested areas belonging to schools and townships are 
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Figure 2—A Rubicon sand in association 1, 


used as outdoor classrooms and for recreation and are also 
sources of income. 


2. Rubicon-Granby-Croswell-Au Gres association 


Level and gently sloping, well-drained to very poorly 
drained, sandy soils of the lake plains and outwash plains 


Association 2 extends from the central part of the 
county to the northwestern part. It consists of sandy 
plains on which are scattered long, low, narrow, dunelike 
ridges. In acreage it totals about 20 percent of the county. 

Rubicon soils occupy the ridges and the higher parts 
of the plains. These well-drained soils make up about 25 
percent of the association. Granby soils, which are poorly 
drained or very poorly drained, are in drainageways and 
on slightly depressed broad flats. They make up about 25 
percent of the association. Croswell soils, which are mod- 
erately well drained, and Au Gres soils, which are some- 
what poorly drained, are on slightly lower parts of the 
plains and commonly occur together. They make up about 
25 Poteet of the association. The remaining 25 percent is 
made up largely of somewhat poorly drained Suagntick 
soils, well drained and moderately well drained Montcalm 
soils, somewhat poorly drained Allendale soils, and poorly 
drained fine sands, 

The major soils of this association are severly limited 
for farming by droughtiness, low fertility, and a hazard 
of soil blowing. Much of the acreage is idle. Only small 
areas are farmed. Small fruits and vegetables are grown, 
usually under irrigation. Christmas trees and other forest 
products are suitable crops. Christmas tree plantations of 
5 to more than 160 acres are common. Scotch pine is the 
species most commonly planted for Christmas trees 


Scotch pine and red pine have been planted. 


(fig. 4). Other areas that have been reforested with pine are 
managed for pulpwood and timber. The mixture of small 
farms, idle fields, and woods creates a favorable environ- 
ment for wildlife. 

Rubicon and Croswell soils have few limitations for com- 
munity development, except for droughtiness, which makes 
it difficult to establish lawns and shrubbery. Au Gres soils 
are severely limited by excessive wetness and instability. 


3. Granby-Au Gres-Saugatuck association 


Nearly level and gently sloping, very poorly drained to 
somewhat poorly drained, sandy soils of the lake plains. 


Association 8 occurs as one large area in the central 
and west-central parts of the county and one small area 
near the north-central boundary. Generally, the nearly 
level plains are broken by only minor dips and swells, 
but low, narrow ridges occur locally. In acreage this as- 
sociation totals about 12 percent of the county. 

Granby soils, the darkest colored of the major soils, 
occupy the broad, nearly level parts of the plains and 
make up about 50 percent of the association, They have 
a high water table and poor or very poor drainage. Au 
Gres soils, which are somewhat poorly drained, occupy 
low swells and ridges and make up about 25 percent of 
the association. Saugatuck soils have a cemented pan in 
the subsoil and are poorly drained or somewhat poorly 
drained. They are at elevations a few inches to a foot or 
two higher than Granby soils, and they also occur as slight 
depressions within the larger areas of Au Gres souls. 
Saugatuck soils make up about 15 percent of the associa- 
tion. The remaining 10 percent of the association is made 
up mainly of moderately well drained Croswell soils; of 
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Figure 3.—Blown-out land, in association 1, stabilized with rows of beachgrass and wood pilings in 13-foot squares. 


areas, mainly in the southern part of Blendon Township, 
in which the soils have a clayey substratum at a depth 
of 2 to 5 feet; and of areas in which fine-textured lake- 
laid material occurs in the subsoil and substratum. 

The soils in this association are severely limited for 
farming by a low available water capacity, low fertility, 
and a severe hazard of soil blowing. Special crops, in- 
cluding blueberries and truck crops, are grown on selected 
sites for which supplemental irrigation is available. The 
low wet areas are subject to early frost, and many are dif- 
ficult to drain because they lack outlets. Trees grow slowly 
and are usually of low quality. Reforestation is generally 
limited to Christmas tree plantations on Au Gres soils. 
Wildlife that requires an open-land habitat is abundant. 

Limitations for community development are severe. The 
high water table interferes with the functioning of sewage- 
disposal systems, and shallow wells in these porous soils 
are likely to be polluted by sewage effluent. Most of the 
homes and other buildings within the association are 
located on the highest parts of the landscape. 


4. Nester-Kawkawlin-Sims association 


Gently sloping to rolling, well-drained to poorly drained, 
loamy soils of the uplands 

Association 4 occurs in the east-central and north- 
eastern parts of the county. The landscape is one of rolling 


uplands. All the major soils developed in glacial drift of 
clay loam texture. They differ mainly in degree of drain- 
age. In acreage this association totals 12 percent of the 
county, 

Nester soils, which are well drained or moderately well 
drained, occupy the higher parts of the landscape and 
make up about 55 percent of the association. The somewhat 
poorly drained Kawkawlin soils and the poorly drained 

ims soils occupy depressions, the Jower part of slopes, 
and basins between slopes. Kawkawlin soils make up about 
15 percent of the association, and Sims soils, about 10 per- 
cent. The remaining 20 percent of the acreage is made up 
mainly of well drained and moderately well drained Ubly 
soils, somewhat poorly drained Belding.soils, and poorly 
drained Breckenridge soils. 

The major soils of this association have few limitations 
for farming. Erosion is a hazard, and the Kawkawlin and 
Sims soils need random tile drainage. Dairying is the 
chief livestock enterprise, but some beef cattle are raised. 
Corn, small grain, and hay are common crops. Good 
orchard sites are common in the area east of the main 
drainageway in Chester and Wright Townships. Apples 
are the leading orchard crop. Peaches, pears (fig. 5), 
cherries, and plums are grown also. Woodlots of 5 to 15 
acres are common. Sugar maple, red oak, beech, and aspen 
are the principal species in the woodlots; some white pine 
is also included. The rolling terrain and the mixture of 
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Figure ¢.—Scotch pines, tagged and ready to be harvested for 


cropland, orchards, and woodland provide cover and food 
for birds and animals that need an open-land habitat. 

Moderately slow permeability and a hazard of frost 
heave are severe limitations for community development. 
Kawkawlin and Sims soils have the additional limitation 
of a fluctuating high water table. 


5. Richter-Gilford-Gladwin association 


Nearly level and gently sloping, somewhat poorly drained 
to very poorly drained, sandy and loamy soils of glacial 
drainageways 

Association 5 occupies glacial drainageways in the north- 
eastern part of the county. The landscape is one of nearly 
level plains intermixed with gently sloping areas. In 
acreage this association totals about 4 percent of the 
county. 

Richter soils are stratified sandy loams; they are nearly 
level or gently sloping and are somewhat poorly drained. 
They make up about 25 percent of the association. Gilford 
soils are predominantly sandy loam and are underlain 
with limy sand and gravel; they are nearly level and are 
poorly drained or very poorly drained. They make up 
about 20 percent of the association. Gladwin soils are 
loamy sand or sandy loam and are underlain with sand 
and gravel; they are nearly level and are somewhat poorly 
drained. They make up about 20 percent of the association. 
The remaining 35 percent of the acreage is made up of 
somewhat poorly drained Matherton soils, well-drained 
Chelsea and Newaygo soils, poorly drained Lacota and 
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Christmas trees; soil is an Au Gres loamy sand, in association 2. 


Tonkey soils, somewhat poorly drained Au Gres soils, 
and poorly drained to very poorly drained Granby soils. 

The major soils of this association need artificial drain- 
age but otherwise have no serious limitations for farming. 
Corn, small grain, and hay are the common crops. Beans, 
pickling cucumbers, and melons are also grown. Many 
fields are not drained well enough to be suitable for culti- 
vated crops and are used only oo hay or pasture. Other 
areas are idle. Woodlots are common, but trees generally 
grow slowly and are of poor quality. Maple, aspen, elm, 
and ash are among the common species. Many elm trees 
are dead or diseased. 

Limitations for community development are severe. 
Unfavorable texture and alternating excessive wetness 
and droughtiness are among the limiting characteristics. 


6. Mancelona-Nester-Belding-Iosco association 


Genily sloping to hilly, well-drained to somewhat poorly 
drained, sandy and loamy soils of the uplands 


Association 6 occupies one large area in the northeastern 
part of the county and one small area in the north-central 
part. The slopes are complex. In acreage this association 
totals 10 percent of the county. 

Both Mancelona and Nester soils are well drained or 
moderately well drained. Mancelona soils make up about 
25 percent of the association, and Nester soils about 20 
percent, Belding and Iosco soils occur on the lower parts 
of slopes and in depressions and are somewhat poorly 
drained. Together they make up about 25 percent of the 
association. The remaining 30 percent is made up of well 
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Figure 5.—Young pear orchard on Nester soils, in association 4. 


drained or moderately well drained Montcalm soils and 
somewhat poorly drained Richter, Au Gres, and Blount 
soils. 

Complex soil patterns and complex slopes impose some 
limitations for farming. Erosion is a hazard. Some areas 
need artificial drainage. General farming is the predomi- 
nant land use. Corn, small grain, hay, and pickling cucum- 
bers are the main crops. Both dairy cattle and beef cattle 
are raised. A few sites in the association are suitable for 
the production of fruit. Woodlots of 5 to 40 acres are 
common. Maple, oak, hickory, aspen, and beech are the 
principal species in the woodlots. In wet depressions dead 
and diseased elms predominate. Some areas of sandy soils 
have been reforested with pine. Food and cover for wildlife 
are abundant, and both open-land and woodland wildlife 
are plentiful. 

The most easterly part of this association, mainly in 
Tallmadge Township, is being converted to suburban use 
as a result of the growth of the city of Grand Rapids. 
The area offers scenic views and suitable locations for 
homes. Some of the soils have only slight limitations 
for community development, but others have severe limita- 
tions. Careful investigation and planning are needed to 
avoid such troubles as wet basements, uneven settling, 


cracked foundations, and failure of sewage-disposal 
systems. 


7, Sloan-Adrian-Houghton association 


Level, poorly drained, bottom-land soils and organic soils 


Association 7 extends from Jenison, on the eastern 
border of the county, southwestward to Zeeland. The 
area is an old glacial drainageway and is now occupied by 
Black Creek. In acreage this association totals 4 percent 
of the county. 

Sloan soils are on bottom lands and make up about 30 
percent of the association. Adrain and Houghton soils are 
in depressions. Adrian soils consist of 12 to 42 inches 
of organic material over sand, and Houghton soils of 
more than 42 inches of organic material. Together they 
make up about 40 percent of the association. The remain- 
ing 380 percent is made up mainly of very poorly drained 
Carlisle and Linwood soils, poorly drained Wallkill soils, 
and somewhat poorly drained Shoals soils. 

The soils of this association are limited for farming 
by a flood hazard, excessive wetness, low fertility, and a 
hazard of soil blowing. Nevertheless, intensive farming is 
common. Artificial drainage is essential if cultivated crops 
are to be grown. Adrain and Houghton soils are used 
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mainly for specialty farming; celery, onions, and carrots 
are common crops. They are also used to some extent for 
eneral farming. Sloan soils are used for general farming. 
ome undrained areas are used only for hay and pasture. 
Woodlots are very few on the soils of this association. Food 
for wetland wildlife is generally plentiful. 

Limitations for community development are severe. 
The soils are unstable, and the high water table interferes 
with the functioning of septic-tank systems and hinders 
the construction of basements. 


8 Chelsea-Mancelona-Montcalm association 


Level and gently sloping, well drained and moderately well 
drained, gravelly and sandy soils of outwash plains and 
terraces 


Association 8 occurs as two small areas in the east-cen- 
tral part of the county. The topography is dominantly level 
and gently sloping, but small areas next to drainageways 
have short, steep slopes, In acreage this association totals 
3 percent of the county. 

Chelsea soils, which are well drained, make up about 30 
percent of the association; they occupy the higher parts of 
the plains. These soils have thin layers of loamy sand be- 
low a depth of 42 inches. Mancelona soils, which are well 
drained or moderately well drained, make up about 25 per- 
cent of the association. They are on slightly lower parts of 
the plains and terraces and on short slopes next to drain- 
ageways. They are underlain with sand and gravel at a 
depth of 18 to 40 inches, Montcalm soils, which are well 
drained or moderately well drained, make up about 25 per- 
cent of the association. They occur with Chelsea soils on 
the higher parts of the plains and are similar to Chelsea 
soils but finer textured below a depth of 42 inches. The 
remaining 20 percent of the acreage is made up mainly of 
somewhat poorly drained Gladwin and Matherton soils, 
poorly drained Lacota soils, and poorly drained or very 
poorly drained Gilford soils. 

The major soils of this association are limited for farm- 
ing by low fertility, a shortage of moisture, and a hazard 
of soil blowing. General farming and some livestock farm- 
ing are practiced. Most of the common crops are grown. 
Limitations for growing trees are slight. Small woodlots 
are scattered throughout the association, and some pine 
plantations have been established, but the production of 
wood crops is not a major land use. Wildlife that requires 
an open-land habitat is abundant. 

Limitations for community development are slight. 
Farmland is rapidly being converted to residential and 
commercial uses, as a result of the growth of the city 
of Grand Rapids. Many residences have been built, 
and homesites of between 1 acre and 20 acres are numerous. 

Gravel pits that yield material suitable for use in high- 
way building and other construction are common. 


9. Blount-Morley-Kibbie association 


Level and gently sloping, well-drained to somewhat poorly 
drained, loamy soils of uplands 

Association 9 occupies till plains in the southeastern part 
of the county. Short, steep breaks to drainageways are the 
only significant variations in the gradual, fairly long 
slopes. In acreage this association totals about 8 percent 
of the county. 

Blount soils are level or gently sloping and are some- 
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what poorly drained. They make up about 45 percent of 
the association. Morley soils are gently sloping to steep and 
are well drained or moderately well drained. They occur on 
the slightly higher parts of the landscape and on the 
short, steep breaks. They make up about 20 percent of the 
association. Kibbie soils are level and somewhat poorly 
drained. They make up about 10 percent of the association. 
The remaining 25 percent of the acreage is made up mainly 
of well drained or moderately well drained Owosso soils, 
well-drained Tuscola soils, and poorly drained Sims soils. 
Sims soils occupy depressions. 

Because the slopes are fairly long, there is some hazard 
of erosion. Structure and tilth deteriorate if the soils are 
worked when wet. Blount soils and Kibbie soils need arti- 
ficial drainage. General farming is the major land use. 
Small woodlots containing a mixture of hardwoods are 
common. Many of the woodlots are on breaks to drainage- 
ways. Others are in poorly drained depressions; in these, 
the trees are generally of low quality, and many dead and 
diseased elms are included. Wildlife that requires an open- 
land habitat is abundant. 

Limitations for community development are moderate 
to severe. Moderately slow permeability, a seasonal high 
water table, and susceptibility of frost heave are among 
the unfavorable characteristics. 


10. Miami-Hillsdale-Spinks association 


Rolling and hilly, well-drained, loamy and sandy soils of 
the uplands 


Association 10 is in the southeastern corner of the 
county. The landscape is characterized by short, broken 
slopes and wet pockets and depressions. In acreage this 
association totals 3 percent of the county. 

Miami and Hillsdale soils are loamy, and Spinks soils 
are sandy. Miami soils make up about 385 percent of the 
association, Hillsdale soils about 25 percent, and Spinks 
soils about 20 percent. The remaining 20 percent is made 
up mainly of somewhat poorly drained Metamora and 
Conover soils, poorly drained Sims and Washtenaw soils, 
and very poorly drained Edwards and Cohoctah soils. 
These minor soils occupy the pockets and depressions and 
the lower parts of slopes. 

The erosion hazard is the main limitation for farming. 
Dairying and beef farming are the principal land uses. 
Miami and Hillsdale soils are well suited to crops but need 
careful management if cultivated. Woodlots are numerous. 
The trees are mainly hardwoods, including maple, beech, 
oak, hickory, and some largetooth aspen. Food and cover 
for all types of wildlife are abundant. 

The stronger slopes of this association have some limi- 
tations for intensive uses, but otherwise limitations for 
community development are slight. 


11. Bowers-Hettinger-Nester association 


Nearly level to gently sloping, well-drained to poorly 
drained, loamy soils of the lake plains 


Association 11 is in the north-central part of the county. 
The nearly level to gentle slopes are interrupted by breaks 
to drainageways. In acreage this association totals 4 per- 
cent of the county. 

Bowers soils, which are nearly level to gently sloping 
and are somewhat peorly drained, make up about 40 per- 
cent of the association. Hettinger soils, which are in depres- 
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sions and drainageways and are poorly drained, make up 
about 20 percent of the association. Nester soils are next to 
drainageways, have short, irregular slopes, and are well 
drained to moderately well drained; they make up about 
10 percent of the association. The remaining 80 percent 
of the acreage is made up mainly of somewhat poorly 
drained Kawkawlin, Belding, and Allendale soils, poorly 
drained Brevort and Pinconning soils, well-drained Rubi- 
con soils, and well drained or moderately well drained 
Montcalm soils. 

Bowers and Hettinger soils need artificial drainage, but 
otherwise the soils of this association are suitable for 
farming. Many areas are in livestock farms. Partly be- 
cause of inadequate drainage, much of the acreage is now 
in pasture or hay. Some is idle. Woodlots of 5 to 40 acres 
occur on all the soils of the association. Most are in drain- 
ageways or on breaks to drainageways: On the Bowers 
and Hettinger soils, the stands generally consist of slow- 
growing, low-quality hardwoods, including red maple, 
silver maple, cottonwood, largetooth aspen, elm, and ash. 
Many elm trees are dead or diseased. The mixture of crop- 
land, pasture, and woodland provides food and shelter 
for wildlife that needs an open-land habitat. 

Limitations for community development are severe. A 
fluctuating water table, unfavorable texture, and slow per- 
meability are among the limiting characteristics. 


12. Kawkawlin association 


Gently sloping, somewhat poorly drained, loamy soils of 
the till plains 


Association 12 is a low-lying area in the south-central 
part of the county. In acreage it totals about 5 percent of 
the county. 

Kawkawlin soils make up about 55 percent of the asso- 
ciation. The rest is made up mainly of poorly drained 
Sims, Breckenridge, and Brevort soils, well drained or 
moderately well drained Menominee, Ubly, and Nester 
soils, and well-drained Chelsea soils. No single one of these 
minor soils makes up a significant percentage of the 
acreage. 

Kawkawlin soils have few limitations for farming. 
They are well suited to the common crops if drained of 
excess water. Livestock farming is the principal land use. 
Corn, small grain, and hay are the common crops. Fields 
that are inadequately drained are used for hay or pasture. 
Woodlots are not so common nor so large as in the other 
associations. Maple, aspen, birch, and elm are the common 
species. Woodlots in the wettest areas contain mainly 
slow-growing, low-quality red maple, silver maple, cotton- 
wood, elm, and ash. Many elm trees are dead or diseased. 
Wildlife that requires an open-land habitat is abundant. 

Kawkawlin soils and most of the minor soils have some 
properties unfavorable for community development. 
Among these are excessive wetness, 2 moderate shrink- 
swell potential, and moderately slow permeability. 


Descriptions of the Soils 


In this section the soil series and mapping units of 
Ottawa County are described. The acreage and propor- 
tionate extent of each mapping unit are given in table 1. 

The procedure is to describe first a soil series and then 


the mapping units in that series. To get full information 
on any given mapping unit, one needs to read the descrip- 
tion of the series as well as the description of the mapping 
unit. 

Each series includes two descriptions of the same typical 
profile of a soil of the series. The first is a brief description, 
in paragraph form, which many readers will find gives as 
much information as they need. The second is a longer, 
more detailed description that soil scientists, engineers, 
and others can use as a basis for technical interpretations. 

As explained in the section “How This Survey Was 
Made,” some mapping units are miscellaneous land types 
rather than soils of any given series. The Blown-out land 
units are examples. Such mapping units are described in 
this section, along with the soil series and the soil units. 

In parentheses following the name of each mapping 
unit is a symbol made up of capital and small letters and, 
in some cases, a figure. This symbol identifies the mapping 
unit on the detailed soil map, which is at the back of this 
publication. In parentheses at the end of each soil descrip- 
tion are the symbols that identify the capability unit, the 
Michigan management group (5), and the woodland suit- 
ability group in which the mapping unit has been placed. 
The “Guide to Mapping Units,” at the back of this pub- 
lication next to the detailed soil map, gives the map sym- 
bols and names of all the mapping units, in alphabetical 
order; the number of the page on which each unit is 
described ; the symbol for the capability unit, the Michigan 
management group, and the woodland suitability group 
for each mapping unit; and the number of the page on 
which the capability unit and the woodland suitability 
group are described. 

Technical terms used in describing the soils are defined 
in the Glossary. 


Adrian Series 


The Adrian series consists of poorly drained, fibrous 
organic deposits that are 12 to 42 inches thick over sand. 
These soils occur on bottom lands, in shallow depressions 
on the sandy plains, and in depressions on the uplands. 

In a typical profile, the surface layer consists of black 
muck and is about 14 inches thick. Below the muck is 
about 6 inches of dark reddish-brown, finely divided, 
fibrous peat. The underlying material consists of a 4-inch 
layer of very dark gray loamy sand over 36 inches of 
grayish-brown and light brownish-gray sand. 

Adrian soils are low in fertility and moderate in avail- 
able water capacity. They are rapidly permeable. The 
organic material is susceptible to decomposition and set- 
tling and to soil blowing. Frost damage to crops is a 
hazard. ; 

Drained areas of these soils are suitable for crops. 
Undrained areas are suitable for pasture or for woods. 
Ley native vegetation consists of grass, shrubs, reeds, and 
sedges. 

Typical profile of Adrian muck, cultivated, located in 
the NWYANEYNW4,4 sec. 30, T. 5 N., R. 14 W. (Zeeland 
Township) : 

1—0 to 14 inches, black (10YR 2/1) muck; fine, granular 
structure; friable; neutral; clear, wavy boundary. 
2—14 to 20 inches, dark reddish-brown (5YR 38/2) fibrous 


peat; weak, thick, platy structure; friable; neutral; 
clear, wavy boundary. 


OTTAWA COUNTY, MICHIGAN 


TaBLE 1.—Approximate acreage and proportionate extent of soils 


Acres 


Percent 


AGTIOR MUCK. 2. oe ewnsa deus owen os cauds Pas 
Adrian-Houghton mucks_______--.---------- 
Algansee loamy sand____-------------------- 
Allendale sandy.loam, 0 to 4 percent slopes._..__ 
Au Gres loamy sand, 0 to 6 percent slopes___-_-_ 
Au Gres loamy sand, loamy substratum, 0 to 6 
percent slopesi 22-2 2o5- ce no cetek soe ee 
Au Gres-Saugatuck sands, 0 to 6 percent slopes-__ 
Belding sandy loam, 0 to 2 percent slopes... 
Belding sandy loam, 2 to 6 percent slopes-_. ~~ _ 
Blount loam, 0 to 2 percent slopes___--------- 
Blount loam, 2 to 6 percent slopes.__----.---- 
Blown-out land, 0 to 6 percent slopes__-___-.-- 
Blown-out land, 6 to 50 percent slopes....--.-- 
Bowers loam, 0 to 2 percent slopes__-----.---- 
Bowers loam, 2 to 6 percent slopes__.--.------ 
Boyer loamy sand, 0 to 2 percent slopes___-_.-- 
Boyer loamy sand, 2 to 6 percent slopes-_-__---- 
Boyer loamy sand, 6 to 12 percent slopes-_.--- .- 
Breckenridge sandy loam._...--------------- 
Brevort sandy loam___......---------------- 
Brucéoams 2s ese ces osu oS Gel ioe ed 
Carlisle muck....---- Pa OS SoS ea erk eS 
Ceresco loam_..__..-.--------------------- 
Chelsea loamy sand, 0 to 6 percent slopes- - - -_ 
Chelsea loamy sand, 6 to 12 percent slopes_ -_ - - 
Chelsea complex, 0 to 6 percent slopes. _..---- 
Cohoctah loam_____-_---------------------- 
Conover loam, 2 to 6 percent slopes 
Croswell sand, 0 to 6 percent slopes. 
Croswell and Au Gres sands, 0 to 6 percent 


Deer Park sand, 0 to 6 percent slopes. 
Deer Park sand, 6 to 18 percent slopes_-.----- 
Deer Park sand, 18 to 45 percent slopes. ---._- 
Edwards muck___---.---------~------------ 
Fox sandy loam, 0 to 6 percent slopes_._.----- 
Gilford sandy loam__----------------------- 
Gladwin sandy loam, 0 to 2 percent slopes_-__-- 
Gladwin sandy loam, 2 to 6 percent slopes_----_ 
Glendora sandy loam___._____-_.----------- 
Granby loamy sand__.__...----------------- 
Granby fine sandy loam__._-_--..-.---------- 
Gravel pits.-__-__----.-------------------- 
Hettinger loam___..-....------------------- 
Hillsdale sandy loam, 2 to 6 percent slopes. . - - 
Hillsdale sandy loam, 6 to 12 percent slopes___- 
Tosco loamy sand, 0 to 4 percent slopes___.---- 
Tosco and Allendale loamy sands, 0 to 4 percent 
SODGS nares kone ued tome aeke rs eee 
Iosco-Belding complex, 2 to 6 pereent slopes_-_- 
Kalkaska sand, 0 to 12 percent slopes. -------- 
Kawkawlin loam, 0 to 2 percent slopes_ 
Kawkawlin loam, 2 to 6 percent slopes. 
Kibbie loam, 0 to 2 percent slopes____..-.---- 
Kibbie loam, 2 to 6 percent slopes..-.-----.-- 
Lacota silt loam__-...-.--------.----------- 


Madeland .-ncccd suc ent beberle eect c ume 
Mancelona loamy sand, 0 to 2 percent slopes___ 
Mancelona loamy sand, 2 to 6 percent slopes.-_- 
Mancelona loamy sand, 6 to 12 percent slopes_- 
Marshi= 2.226 ste seetacneed tee oe eee sees 
Matherton loam, 0 to 2 percent slopes_-_------ 
Menominee loamy sand, 2 to 6 percent -slopes__ 
Menominee loamy sand, 6 to 12 percent slopes_ 
Metamora sandy loam, 0 to 2 percent slopes. -- 
Metamora sandy loam, 2 to 6 percent slopes_ -- 
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Soil 


Miami loam, 2 to 6 percent slopes_.---------- 
Miami loam, 6 to 12 percent slopes-_---------- 
Miami loam, 12 to 18 percent slopes_.-.------ 
Miami loam, 18 to 45 percent slopes_.-------- 
Montcaim loamy sand, 0 to 2 percent slopes. - 
Montcalm loamy sand, 2 to 6 percent slopes- -- 
Montcalm loamy sand, 6 to 12 percent slopes_ - 
Morley loam, 2 to 6 percent slopes....-.---.-- 
Morley loam, 6 to 12 percent slopes, eroded___- 
Morley loam, 18 to 25 percent slopes, eroded__-_ 
Morley clay loam, 12 to 18 percent slopes, 
severely eroded_._...-_.-.---------------- 
Morley clay loam, 25 to 45 percent slopes, 
severely eroded 
Nester loam, 2 to 6 percent slopes_.---------- 


| Nester loam, 6 to 12 percent slopes_---.------ 


Nester loam, 12 to 18 percent slopes_._-..---- 
Nester loam, 18 to 25 percent slopes____-.---- 
Nester loam, 25 to 45 percent slopes..-------- 
Nester clay loam, 6 to 12 percent slopes, 
severely eroded____.._.-------------------- 
Nester clay loam, 12 to 18 percent slopes, 
severely eroded. 
Nester clay loam, 18 to 25 percent slopes, 
severely eroded____.------------------+--- 
Nester clay loam, 25 to 45 percent slopes, 
severely eroded___..---------------------- 
Newaygo sandy loam, 0 to 6 percent slopes... - 
Oshtemo sandy loam, 0 to 2 percent slopes. -.- 
Oshtemo sandy loam, 2 to 6 percent slopes- - _ - 
Oshtemo sandy loam, 6 to 12 percent-slopes.__- 
Oshtemo sandy loam, 12 to 18 percent slopes--- 
Owosso sandy loam, 2 to 6 percent slopes_._-_-- 
Pinconning loamy sand 
Pinconning and Breckenridge sandy loams-_-__- 
Richter sandy loam, 0 to 2 percent slopes----- 
Richter sandy loam. 2 to 6 percent slopes_ --_~-_ 
Rubicon sand, 0 to 6 percent slopes___---~---- 
Rubicon sand, 6 to 18 percent slopes____.----- 
Rubicon sand, 18 to 45 percent slopes.___----- 
Sand) pite.. 42 0s eect ee See ee 
Selkirk loam, 0 to 2 percent slopes__-.......-- 
Selkirk loam, 2 to 6 percent slopes___.-------- 
Shoals loam._...._.__.-__------------------ 
Sims loam... Sos oe eee eels os 
Sloat loam a... csicsne sons oo ee sees cl oe ed 
Spinks loamy sand, 0 to 2 percent slopes. ~ - --- 
Spinks loamy sand, 2 to 6 percent slopes_----- 
Spinks loamy sand, 6 to 12 percent slopes_--__- 
Spinks and Montcalm loamy sands, 12 to 18 
percent slopes.__.-.--..------------------ 
Spinks and Montcalm loamy sands, 18 to 25 
percent slopes..----.--------------------- 
Spinks and Montcalm loamy sands, 25 to 45 
percent slopes__.-_..-_------------------- 
Toledo silty clay loam..__.------------------ 
Tonkey sandy loam__._-_---_--------------- 
Tuscola fine sandy loam, 2 to 6 percent slopes. - 
Ubly sandy loam, 0 to 2 percent slopes_------- 
Ubly sandy loam, 2 to 6 percent slopes------_- 
Ubly sandy loam, 6 to 12 percent slopes_-___-_- 
Wallkill silt loam..-...--------------------- 
Warners. muck ..3ocos5n5- suse ddek on cwee ae 
Wasepi sandy loam, 0 to 2 percent slopes..-_-- 
Washtenaw loam..__._--------------------- 
Wind eroded land, sloping-_--__.------------- 
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II1C1g—20 to 24 inches, very dark gray (10YR 3/1) loamy sand; 
massive; friable; neutral; abrupt, wavy boundary. 

IIC2—24 to 32 inches, grayish-brown (10YR 5/2) sand; few, 
medium, distinct, dark-gray (10YR 4/1) mottles 
and many, medium, distinct, light yellowish-brown 
(10YR 6/3) mottles; single grain; loose; mildly 
alkaline; gradual, wavy boundary. 

IIC3—32 to 60 inches, light brownish-gray (10YR 6/2) sand; 
many, medium, faint, pale-brown (10YR 6/3) mottles 
and few, fine, distinct, yellowish-brown (10YR 5/6) 
mottles; single grain; loose; moderately alkaline. 


The thickness of the two organic layers combined ranges 
from 12 to 42 inches. The reaction of the organic material 
ranges from strongly acid to neutral. 

In the muck layer, the organic material is moderately well 
to well decomposed ; in the peat layer, it is well decomposed to 
practically undecomposed. In color, the peat ranges from dark 
reddish brown (5YR 3/2) to dark yellowish brown (10YR 3/4). 

The texture of the ITC horizon is sand or loamy sand but 
predominantly sand. In some places the IIC1g horizon is 
lacking. Mottling is very faint or lacking in some areas. 

Adrian soils are similar to Carlisle and Houghton soils, but 
in both Carlisle and Houghton soils, the organic layers are 
more than 42 inches thick. Adrian soils occur near Grandby 
soils, which do not have organic layers, 

Adrian muck (0 to 2 percent slopes) (Ad).—This soil is 
scattered throughout the county. It occupies bottom lands, 
shallow depressions on the sandy plains, and depressions on 
the uplands. It is associated with and in some places inter- 
mixed with Carlisle and Houghton soils, which are deeper 
oes sous, and Granby soils, which are wet mineral 
soils. 

In some areas of Adrian muck, mainly those on bottom 
lands, the profile consists of alternate layers of organic 
materia] and sand. In other places there are wood frag- 
ments in the organic material. Included in mapping were 
small areas of Granby soils and areas where the slope is 
between 2 and 6 percent. 

Fertility is low, and the available water capacity is 
moderate. Natural drainage is poor, and installing arti- 
ficial drainage facilities is difficult. Soil blowing is a 
hazard in the dry months of summer. 

Many areas of this soil have been cleared and drained 
and are now cultivated. The larger areas are used for 
celery, onions, carrots, and other special crops; others are 
used for corn and small grain. Special mixtures of fertil- 
izer are needed for most crops. Undrained areas are used 
for pasture or left idle. (Capability unit [Vw-5 (M/4c) ; 
woodland suitability group U) 

Adrian-Houghton mucks (0 to 2 percent slopes) (Ah).— 
In some places Adrian and Houghton soils occur together 
in such intricate patterns that neither soil can be shown 
separately on the soil map. This complex is on sandy 
plains, in depressions, and in drainageways, 

Most areas of this complex are 60 percent Adrian muck, 
25 percent Houghton muck, and 15 percent other soils. 
In the Adrian soil, the organic deposit is 12 to 42 inches 
thick; in the Houghton soil, it is more than 42 inches thick. 
In some areas of Adrian muck, thin layers of organic 
material occur within the sand substratum. Included in 
mapping were small spots of Granby soils. 

Fertility is low, and the available water capacity is 
moderate to very high. Natural drainage is poor, and in 
many areas it is difficult to install and maintain artificial 
drainage systems. Soil blowing and frost damage are 
hazards. 

Many areas of this complex have been cleared and 
drained and are now cultivated. Some of these areas are 


used for celery, onions, carrots, and other special crops; 
others are used for corn and small grain. Special mixtures 
of fertilizer are needed for most crops. Undrained areas 
are used for pasture or for woods or are left idle. Some 
areas now idle have been cropped continuously and have 
lost organic material through decomposition, settling, 
and erosion. (Capability unit I[Vw-5 (Adrian—M/4c, 
Houghton—Mc) ; woodland suitability group U) 


Algansee Series 


The Algansee series consists of somewhat poorly drained 
soils on flood plains. 

In a typical profile, the surface layer consists of black 
loamy sand and is about 10 inches thick. Below this are lay- 
ers of light yellowish-brown, prey iabeony very dark 
gray, and brown, very friable to loose sand. 

Algansee soils are low in fertility and in available water 
capacity and are se ie permeable. They are subject to 
flooding and susceptible to soil blowing, 

Most areas of these soils are still wooded. The native 
vegetation is a mixture of hardwoods, including red 
maple, elm, swamp white oak, and aspen. A few areas have 
been cleared and are used as native pasture. 

Typical profile of Algansee loamy sand, undisturbed, 
located in the SWYSEYNWI, sec. 17, T. 7 N., R. 18 W. 
(Tallmadge Township) : 


Alt—0O to 10 inches, black (10YR 2/1) loamy sand; weak, 
medium, granular structure; friable; medium acid; 
clear, smooth boundary. 

C1—10 to 18 inches, light yellowish-brown (10YR 6/4) sand; 
many, coarse, distinct, very dark gray (10XYR 3/1) 
mottles and few, fine, distinct, yellowish-red (5YR 
5/8) mottles; single grain; loose; medium acid; grad- 
ual, wavy boundary. 

C2—13 to 31 inches, grayish-brown (10YR 5/2) sand; few, 
fine, distinct, yellowish-brown (10YR 5/8) mottles; 
single grain; loose; very dark grayish-brown (10YR 
8/2) vertical streaks, becoming fewer with depth; 
medium acid; abrupt, smooth boundary. 

‘C3g—31 to 38 inches, very dark gray (10YR 8/1) sand; many, 
coarse, distinct, dark grayish-brown (10YR 4/2) 
mottles; very weak, medium, subangular blocky struc- 
ture; very friable; slightly acid; abrupt, smooth 
boundary. 

C4—88 to 60 inches, brown (10YR 5/8) sand; single grain; 
loose; very dark brown (10YR 2/2) chunks intermixed 
with the matrix color; neutral. 


The color of the Al horizon ranges from black (10YR 2/1) 
to very dark grayish brown (10YR 3/2). The texture of this 
horizon is either sandy loam or sand that is high in organic. 
matter content. 

The C horizon has a hue of 10¥YR, values of 3 to 6, and 
chromas of 1 to 4; the mottles in this horizon have values of 
5 or less and chromas mainly of 1 or 2. The texture of the C 
horizon ranges from the predominant sand to loamy sand. 
Within the C horizon, in places, is a thin layer of organic 
matter or a thin layer of dark-colored alluvium. In places there 
are one or more layers of finer textured material, 1 to 3 inches 
thick. The thickness and sequence of the C horizons below a 
depth of 18 inches vary considerably. 

The reaction ranges from medium acid to moderately alka- 
line. Normally, it is medium acid to slightly acid in the C1 and 
C2 horizons and neutral to moderately alkaline in the lower 
horizons. 

The depth to mottling ranges from 10 to about 20 inches. 

Algansee soils are similar to Glendora soils but occur at 
slightly higher elevations and consequently have better drain- 
‘age and are flooded less often. Algansee soils are also similar 
to Au Gres soils, but they lack the A2 horizon and the Bhir 
horizon that are characteristic of Au Gres soils. 
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Algansee loamy sand (0 to 6 percent slopes) (Ak).— 
This soil is on flood plains, mainly in the western part of 
the county. Many areas are on natural levees; these areas 
are long and narrow and have gentle slopes. Broader 
areas occur on lower, nearly level parts of the flood plains. 

In some areas this Algansee soil is better drained than 
is typical and has a thinner and lighter colored surface 
layer. Included in mapping were small areas of Glendora 
soils, 

Fertility is low, runoff is slow, and permeability is rapid. 

Most areas of this soil are in woods or pasture. (Capa- 
bility unit IIIw-14 (Lc) ; woodland suitability group O) 


Allendale Series 


The Allendale series consists of somewhat poorly 
drained soils on lake plains. These soils are underlain with 
silty clay at a depth of 18 to 40 inches. 

In a typical profile, the surface layer consists of very 
dark brown sandy loam and is about 8 inches thick. Below 
it is a 4-inch subsurface layer of light brownish-gray 
loamy sand. The upper 14 inches of the subsoil consists of 
yellowish-brown, friable loamy sand over dark-brown, 
friable loamy sand. Below this is an 8-inch layer of pale- 
brown, mottled, friable loamy sand. At a depth of about 
34. inches is a layer of yellowish-brown, mottled sandy- 
clay, and below that, at a depth of about 39 inches, is the 
underlying material of grayish-brown, mottled, limy silty 
clay. 

Portilit is medium. Permeability is rapid in the upper 
layers and slow in the clayey lower layers. If the fluctuat- 
ing high water is corrected by artificial drainage, the 
available water capacity is moderate. 

Many areas are cleared and cultivated. Artificial drain- 
age is needed for most crops. Installing drainage systems 
is difficult because of the sandy texture of the subsoil and 
the clayey texture of the underlying material. In wooded 
areas, the vegetation consists mainly of lowland hard- 
woods, including red maple, elm, ash, and birch; it also 
includes some white pine. 

Typical profile of Allendale sandy loam, cultivated, lo- 
cated in the SW1ZSWIZNW)4 sec. 16, T. 7 N., R. 14 W. 
(Allendale Township) : 


Ap—0 to 8 inches, very dark brown (10YR 2/2) sandy loam; 
weak, coarse, granular structure; friable; medium 
‘acid (pH 6.0) ; abrupt, smooth boundary. 

A2—8 to 12 inches, light brownish-gray (10YR 6/2) loamy 
sand; few, medium, distinct, yellowish-brown (10YR 
5/4) mottles; weak, coarse, subangular blocky struc- 
ture; friable; medium acid (pH 6.0); clear, wavy 
boundary. 

B2lir—12 to 18 inches, yellowish-brown (10YR 5/8) loamy 
sand; many, medium, prominent, light brownish-gray 
(2.5Y 6/2) mottles; weak, medium, subangular blocky 
structure; friable; slightly acid (pH 6.5); gradual, 
wavy boundary. 

B22ir—18 to 26 inches, dark-brown (7.5Y¥YR 4/3) loamy sand; 
many, medium, distinct, yellowish-red (5YR 4/8) mot- 
tles; moderate, medium, subangular blocky structure ; 
friable; slightly acid (pH 6.5) ; clear, wavy boundary. 

A’2—26 to 34 inches, pale-brown (10YR 6/3) light loamy sand; 
many, medium, distinct, yellowish-brown (10YR 5/8) 
motties; weak, coarse, subangular blocky structure; 
very friable; slightly acid (pH 6.5); clear, wavy 
boundary. 

IIB’t—34 to 39 inches, yellowish-brown (10YR 5/4) sandy 
clay; common, medium, prominent, grayish-brown 
(2.5Y 5/2) mottles; weak, medium, subangular blocky 


structure; friable to firm; cracks and voids filled with 
pale-brown (10¥R 6/3) loamy sand; neutral (pH 
7.0) ; gradual, wavy boundary. 

1ICg—39 to 60 inches, grayish-brown (10YR 5/2) silty clay; 
many, fine, distinct, light-gray (2.5Y 7/2) mottles; 
weak, medium, angular blocky structure; firm; 
ealcareous. 

The thickness of the solum above the IIB’t horizon ranges 
from 18 to 40 inches. The reaction of this part is predominantly 
medium acid to slightly acid. For the entire solum, the range 
in reaction is from very strongly acid to neutral. 

The color of the Ap horizon ranges to very dark grayish 
brown (10¥R 3/2) or dark grayish brown (10YR 4/2). The 
texture of this horizen is sandy loam or loamy sand. The color 
of the A2 horizon ranges to light gray (10YR 6/1). In some 
cultivated areas the A2 horizon is lacking. 

In places there ig a Bhir horizon that is 2 to 6 inches thick 
and ranges from dark reddish brown (5YR 8/2) to dark brown 
(10YR 3/3). in color. The color of the B22ir horizon ranges to 
yellowish brown (10YR 5/8) or reddish brown (5YR 4/4). 
The texture of this horizon is sand or loamy sand. Weakly 
cemented chunks of ortstein occur in the B22ir horizon in 
places, 

The color of the A’2 horizon ranges to pinkish gray (7.5YR 
6/2). The texture of this horizon is sand or loamy sand. In 
places material of this description occurs as thick coatings on 
ped surfaces in the upper part of the IIB’t horizon. 

The matrix color ef the IIB’t horizon ranges to dark brown 
(7.5YR 4/4), and the texture of this horizon ranges to heavy 
sandy clay loam, silty clay loam, or silty clay. 

The color of the IICg horizon ranges to brown (10YR 5/3 
or 7.5¥R 5/2-5/4). 

Allendale soils are similar to Iosco soils but have a finer 
textured IICg horizon. Allendale soils occur with Au Gres 
soils, which lack the finer textured IIB’t and IICg horizons 
that are typical of Allendale soils. 

Allendale sandy loam, 0 to 4 percent slopes (AIA). — 
This soil occurs on lake plains. The largest areas are in 
Polkton, Allendale, Blendon, and Crockery Townships. 

In some areas of this soil, thin layers of silty material 
occur within the clayey substratum. In other areas, the 
substratum consists of clay loam rather than silty clay. 
The crests of some slopes are eroded, and in such places 
the surface layer is lighter colored than is typical. In- 
cluded in mapping were small areas of poorly drained 
Brevort and Pinconning soils, which are at the base of 
gentle slopes and in minor depressions. Also included were 
spots of Au Gres soils. 

Fertility is medium. Permeability is rapid in the upper 
layers and slow in the underlying material. The water table 
is within a few feet of the surface in wet weather. Because 
of the fine texture of the underlying material and the 
variations in depth to it, installing an adequate drainage 
system is likely to be difficult. The soil is susceptible to 
both water erosion and soil blowing (fig. 6). 

_ Most areas of this soil have been cleared and are cul- 
tivated. Some are idle at present, others are used for 
pasture, and a few are still in woods. (Capability unit 
IIw~-7 (4/1b) ; woodland suitability group G) 


Au Gres Series 


The Au Gres series consists of somewhat poorly drained 
soils that occur on outwash plains and lake plains. 

In a typical profile, the surface layer consists of dark- 
gray loamy sand and is about 5 inches thick. Below this 
is a 38-inch subsurface layer of light-gray, mottled sand. 
The uppermost 5 inches of the subsoil is dark reddish- 
brown, very friable sand that contains a few small chunks 
of weakly cemented material. The next 17-inches is dark- 
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Figure 6.—Windbreak grown to help control soil blowing in an area of Allendale sandy loam, 0 to 4 percent slopes. 


brown, mottled, loose sand, and below this is a 12-inch 

layer of brownish-yellow, mottled, loose sand. The under- 

lying material, at a depth of about 42 inches, is light 
ellowish-brown, mottled sand. 

Fertility is low, the available water capacity is low, and 
permeability is rapid. The water table is within a few 
feet of the surface in winter and spring. In summer the 
water table recedes, and the soils become droughty and 
susceptible to blowing. 

Most areas of these soils have been cleared, but many are 
now idle or in second-growth forest. Blueberries, straw- 
berries, pickling cucumbers, and other special crops are 
grown in a few areas. The native vegetation is a mixture 
of hardwoods and conifers, including red maple, aspen, 
birch, ash, elm, and white pine. 

Typical profile of Au Gres loamy sand, disturbed, 
located in the NEYASWYSWYNW4 sec. 3, T. 6 N., R.16 
W. (Port Sheldon Township) : 


Ap—0 to 5 inches, dark-gray (10YR 4/1) loamy sand; weak, 
fine, granular structure; very friable; medium acid 
(pH 6.0) ; abrupt, smooth boundary. 

A2—5 to 8 inches, light-gray (10YR 6/1) sand; common, fine, 
prominent, dark reddish-brown (5YR 3/8) mottles; 
weak, fine, granular structure; very friable; medium 
acid (pH 6.8) ; abrupt, irregular boundary. 

B21hir—8 to 13 inches, dark reddish-brown (SYR 3/3) sand; 
weak, coarse, subangular blocky structure; very fri- 
able; a few chunks of weakly cemented oristein or 
iron concretions, 4 inch to 2 inches in diameter; 
strongly acid (pH 5.5); clear, irregular boundary. 

B22ir—13 to 30 inches, dark-brown (7.5YR 4/4) sand; com- 
mon, medium, prominent, brownish-yellow (10YR 
6/6) mottles; single grain; loose; medium acid (pH 
6.0) ; clear, irregular boundary. 

B3—30 to 42 inches, brownish-yellow (10YR 6/6) sand; com- 


mon, medium, faint, yellowish-brown (10YR 5/6) mot- 
tles; single grain; loose; slightly acid (pH 6.5); 
gradual, wavy boundary. 

C—42 to 66 inches, light yellowish-brown (10YR 6/4) sand; 
common, medium, distinct, yellowish-brown (10YR 
5/6) mottles; single grain; loose; slightly acid (pH 
6.5). 


The thickness of the solum ranges from 24 to about 42 inches, 
The reaction of the solum is dominantly strongly acid or 
medium acid but ranges from very strongly acid to slightly 
acid, 

In undisturbed areas the profile includes an Al horizon 
that is 2 to 5 inches thick, is very dark brown (10YR 2/2) 
or very dark grayish brown (10¥R 3/2) in color, and is 
of loamy sand or sand texture. 

The color of the Ap horizon ranges to very dark gray 
(1OYR 3/1), dark gray (10YR 4/1), or very dark grayish 
brown (10¥R 3/2). The texture of this horizon is loamy sand 
or sand, In places the Ap horizon is nearly 10 inches thick 
and the A2 horizon is thin or nonexistent. The color of the 
A2 horizon ranges to light gray (10YR 7/1) or light brownish 
gray (10YR 6/2). Mottles in this horizon are few to common. 

In the Bir horizons, the colors have a hue of 5YR or 7.5YR, 
a value of 3 or 4, and a chroma of 3, 4, or 6. The chunks of 
ortstein are most common where Au Gres soils grade to 
Saugatuck soils, In some places the B21hir horizon is very 
faintly mottled. The moftles in the B22ir horizon are faint to 
prominent. 

The color of the C horizon ranges to pale brown (10YR 6/3) 
or very pale brown (10YR 7/3-7/4). In some places there is 
a thin, discontinuous color Bg horizon below. a depth of 42 
inches. 

Au Gres soils formed in material similar to that in which 
Croswell and Saugatuck soils formed, but Au Gres soils are 
wetter and are mottled nearer the surface than Croswell soils, 
and they lack the continuous cemented Birm horizon that is 
characteristic of Saugatuck soils. Au Gres soils are in the 
same drainage class as Allendale and Tosco soils, but they lack 
the finer textured IICg horizon that occurs within 40 inches 
of the surface in Allendale and Iosco soils. 
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Au Gres loamy sand, 0 to 6 percent slopes (Am8).— 
This soil occurs on outwash plains and lake plains. It is 
predominantly nearly level. In some areas soil material 
blown from adjacent areas has accumulated in the form of 
hummocks 1 foot to 3 feet high and approximately 5 to 10 
feet wide. 

This soil has the profile described as typical of the series. 
In some areas the subsurface layer is thicker than is typi- 
cal and is free of mottling. In other places the subsoil is 
lighter colored than the one in the typical profile. In areas 
that have been disturbed, the surface layer has been re- 
moved by soil blowing and the light-gray subsurface layer 
is exposed. Included in mapping were areas of the darker 
colored, more poorly drained Granby soils, which are at 
the base of gentle slopes, and small spots of Saugatuck 
soils, which have a continuous cemented pan. 

This Au Gres soil is low in fertility. The water table is 
near the surface in winter and spring. When it recedes in 
summer, the soil becomes droughty and highly susceptible 
to blowing. 

This soil is poorly suited to most crops. Many areas 
were cleared and cultivated in the past, but most of these 
are now idle or are either reforesting naturally with low- 
quality, second-growth hardwoods or are being planted 
with pine intended for Christmas trees. Blueberries, 
melons, strawberries, and. pickling cucumbers can be grown 
in selected areas, but all these crops need special fertiliza- 
tion and supplemental irrigation. Some areas are still in 
native vegetation, which consists of quaking aspen, maple, 
birch, sweetgum, and white pine. (Capability unit [Vw-2 
(5b) ; woodland suitability group F) 

Au Gres loamy sand, loamy substratum, 0 to 6 per- 
eu slopes (ArB).—This soil is on outwash plains and lake 
plains. 

The upper part of the profile of this soil is similar to the 
one described as typical for the series, but the substratum is 
clay loam or silty clay loam instead of sand. The depth to 


the substratum ranges from 42 to 66 inches. Where this. 


soil grades to Allendale or Iosco soils, the substratum is at 
a depth of 42 to 48 inches. Included in mapping were 
eroded areas in which either the subsurface layer or the 
subsoil is exposed. Also included were areas of the darker 
colored, more poorly drained Granby and Brevort soils in 
minor depressions and drainageways. Other inclusions are 
spots of Iosco and Allendale soils. In Brevort, Allendale, 
and Iosco soils, a finer textured substratum is within 40 
inches of the surface. 

This Au Gres soil is low in fertility. The water table is 
near the surface in wet weather, and lowerae it by artifi- 
cial drainage is difficult. In summer, when the water table 
recedes, the soil becomes droughty and susceptible to 
blowing. 

Many areas of this soil were cleared and cultivated in 
the past but are now idle or used for pasture. Other areas 
are reforesting naturally with a mixture of low-quality 
lowland hardwoods or are being planted with pines. There 
are a few woodlots of second-growth native trees. Corn, 
small grain, and hay are grown in some places. (Capabil- 
ity unit IVw-2 oD) ; woodland suitability group F) 

Au Gres-Saugatuck sands, 0 to 6 percent slopes 
(AsB).—This complex occurs mainly on sandy plains in the 
western part of the county. The two kinds of soils are asso- 
ciated in such intricate patterns that neither can be shown 
separately on the soil map. 


Most areas of this complex are 60 percent Au Gres sand, 
25 percent Saugatuck sand, and 15 percent other soils. The 
Au Gres soil is gently sloping; at the crests of slopes are 
areas of aaeena A well drained Croswell soils. The Sau- 
gatuck soil is in shallow, dish-shaped depressions, alon 
with inclusions of poorly drained Granby soils. A comented 
subsoil is characteristic of the Saugatuck soil. 

Fertility is low. The water table is near the surface part 
of the year. When the water table recedes during the dry 
months of summer, the soils become very droughty. Plant 
roots do not penetrate the cemented layer in the Saugatuck 
ee Soil blowing is a hazard when the soils are dry and 

are. 

These soils are poorly suited to most crops. Most areas 
that have been cleared and cultivated in the past are now 
covered with grasses and weeds and scattered clumps of 
aspen, sassafras, and sumac. Some areas have been planted 
with Scotch pine, red pine, white pine, jack pine, or spruce. 
Some have reforested naturally with jack pine, aspen, elm, 
and white pine; these naturally wooded areas have a dense 
ground cover of greenbrier. Blueberries, which need an 
acid, wet soil, are grown in some areas (fig. 7), and melons, 
strawberries, and cucumbers are grown on small acreages. 
All these pies need special fertilization and supplemental 
irrigation. (Capability unit IVw-3 (Au Gres—5b, Sauga- 
tuck—5b~h) : woodland suitability group F) 


Belding Series 


This series consists of somewhat: poorly drained soils 
that occur mainly in upland depressions, on benches, and 
along the margins of till plains and lake plains. These soils 
are underlain with clay loam or silty clay loam at a depth 
of 18 to-40 inches. 

In a typical profile, the surface layer consists of very 
dark gray sandy loam and is about 8 inches thick. Below 
it is a 8-inch subsurface layer of grayish-brown sandy 
loam mottled with dark gray. The subsoil is about 17 
inches thick. The uppermost 4 inches is dark-brown and 
dark reddish-brown, very friable loamy sand; the next 4 
inches is strong-brown, mottled, friable sandy loam; below 
this is a 5-inch layer of yellowish-brown, very friable 
loamy sand; and the lowest layer is yellowish-brown, mot- 
tled, firm sandy clay loam, about 4 inches thick. The un- 
derlying material, which extends from a depth of 28 
eng to a depth of 66 inches, is gray, calcareous clay 

oam. 

Fertility is medium, and the available water capacity is 
moderate. Permeability is moderately rapid in the upper 
18 to 40 inches and moderately slow at greater depths. In 
spring, the water table is near the surface. 

Belding soils are well suited to crops if properly man- 
aged. Most of the acreage is cultivated. Some areas are 
idle, and some are covered with second-growth trees. The 
native vegetation was a mixture of hardwoods and coni- 
fers, including maple, ash, birch, white pine, and hemlock. 

Typical profile of a Belding sandy loam, cultivated, lo- 
cated in the SEYSWYSW), sec. 1, T. 5 N., R. 15 W. 
(Holland Township) : 

Ap—0 to 8 inches, very dark gray (10YR 3/1) sandy loam; 
moderate, medium, subangular blocky structure; fri- 
able; medium acid; abrupt, smooth boundary. 

A2-8 to 11 inches, grayish-brown (10 YR 5/2) sandy loam; 
common, coarse, distinct, dark-gray (10YR 4/1) mot- 
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Figure 7.—Blueberry plantation in an area of Au Gres-Saugatuck sands, 0 to 6 percent slopes. Cover crop of oats between rows of 
bushes helps to control soil blowing. 


tles; weak, coarse, subangular blocky structure; fri- 
able; medium acid; clear, broken boundary. 

B21hir—11 to 15 inches, dark-brown (7.5YR 3/2) and dark 
reddish-brown (5YR 3/4) loamy sand; weak, medium, 
subangular blocky structure; very friable; medium 
acid; clear, irregular boundary. 

B22ir-—15 to 19 inches, strong-brown (7.5YR 5/6) sandy loam; 
common, medium, prominent, gray (10YR 6/1) mot- 
tles; moderate, medium, subangular blocky structure ; 
friable; gray (10YR 6/1) sand coatings on ped sur- 
faces and in voids; strongly acid; clear, wavy 
boundary. 

B3—19 to 24 inches, yellowish-brown (10YR 5/6) loamy sand; 
many, medium, faint, light yellowish-brown (10YR 
6/4) mottles; very friable; medium acid; clear, 
broken boundary. 

JIB’2t—24 to 28 inches, yellowish-brown (10YR 5/6) sandy 
clay loam; common, medium, distinct, gray (10YR 
6/1) mottles; weak, coarse, subangular blocky struc- 
ture grading to massive; firm; slightly acid; clear, 
wavy boundary. 

IICg—28 to 66 inches, gray (10YR 6/1) clay loam; many, 
medium, distinct, yellowish-brown (10YR 5/6) mot- 
tles; weak, medium, angular blocky structure; firm; 
calcareous. 


The combined thickness of the sandy loam and loamy sand 
layers ranges from 18 to 40 inches. 

In undisturbed areas there is an Al horizon that is 2 to 5 
inches thick, is very dark gray (10YR 3/1) to very dark 
grayish brown (10YR 3/2) in color, and in texture ranges from 
loamy sand to fine sandy loam but is predominantly sandy loam. 
The color of the Ap horizon ranges from very dark gray (10YR 
3/1) to dark grayish brown (10YR 4/2). The A2 horizon ranges 
in color to pinkish gray (10YR 6/2) ; its texture is loamy sand 
or sandy loam; and in places it has a weak, platy structure. 

The color of the B21hir horizon ranges to dark brown (7.5YR 
4/4), dark reddish brown (5YR 3/3), and dark yellowish 
brown (10YR 4/4). In some places this horizon is mottled. The 
texture of the B21hir, the B22ir, and the B3 horizons is either 
loamy sand or sandy loam. Each of these horizons contains a 


considerable amount of gravel in places, and the soil material 
is gritty. 

In some places there is an A’2 horizon just above the IITB’2t 
horizon. The A’2 horizon ig as much as 8 inches thick. Its color 
ranges from light grayish brown (10¥R 6/2) to pale brown 
(10¥R 6/8) to grayish brown (10YR 5/2) ; its texture Is light 
loamy sand or sandy loam; its structure is weak, medium or 
fine, subangular blocky or platy. During periods of dry weather, 
this horizon becomes hard and brittle and has the appearance 
of a fragipan. In some places material of this description oc- 
curs only as ped coatings and crack fillings in the upper part 
of the IIB’2t. 

The matrix color of the IIB’2t horizon ranges to dark yellow- 
ish brown (10Y¥R 4/4), yellowish brown (10YR 5/4 or 7.5YR 
5/6), brown (10YR 5/3), and pale brown (10YR 6/3). The 
texture ranges to silty clay or heavy loam. 

The texture of the IICg horizon ranges to light clay loam or 
silty clay loam. This layer is neutral in reaction and in places 
is calcareous. 

The reaction of the solum ranges from slightly acid to 
strongly acid. 

Belding soils are more poorly drained and more mottled than 
Ubly soils, which formed in similar materials. Belding soils are 
similar to Allendale and Kawkawlin soils in drainage. They 
have a finer textured B22ir horizon and a coarser textured IICg 
horizon than Allendale soils, and they have a coarser textured 
B horizon than Kawkawlin soils. 


Belding sandy loam, 0 to 2 percent slopes (BeA).—This 
soil occurs along the margin of lake plains and till plains, 
where the plains join the uplands, and in depressions and 
draws in the uplands. Nearly all of it is in the eastern part 
of the county. 

This soil has the profile described as typical of the series. 
In places, mostly in Wright Township, the sandy loam 
layers extend to a depth of more than 40 inches. In other 
places there is a gravelly layer just above the fine-textured 
underlying material. Some of the areas mapped include 
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spots of Iosco soils; of Breckenridge soils, which are 
poorly drained; and of soils in which clay loam occurs at 
a depth of less than 18 inches. Also included are small 
stony areas (shown on the soil map by stone symbols) and 
a few areas in which the slope is slightly more than 2 
percent. P 

Fertility is medium, the available water capacity is 
moderate, and runoff is slow. Permeability is moderately 
rapid in the uppermost 18 to 40 inches and moderately 
slow at greater depths. The water table is near the surface 
in spring but recedes in summer. Moderately slow per- 
meability in the underlying material keeps the upper 
layers wet after long periods of wet weather. : 

Tf artificially drained and otherwise well managed, this 
soil is well suited to most crops. Most areas have been 
cleared and are cultivated. Cropping systems commonly 
include corn, small grain, and hay. Sams areas are now 
idle, some are in permanent pasture, and some are still 
wooded. (Capability unit IIw-8 (8/2b) ; woodland suit- 
ability group o ’ 

Belding sandy loam, 2 to 6 percent slopes (BeB).—This 
soil occurs along the margin of lake plains and till plains, 
where the plains join the uplands. It also occurs on toe 
slopes, in draws, and on benches in the uplands. Slopes 
are mainly long and gentle, but shorter, steeper slopes occur 
in some areas. Nearly all areas of this soil are in the eastern 
part of the county. 

In some areas of this soil, the surface layer has been 
mixed with the subsurface layer by cultivation, erosion, 
and blowing, and the result is a surface layer that is 
lighter colored than is typical. In places the subsurface 
layer is lacking, and in small areas, mainly on low kmolls 
and on the crest of slopes, the dark-brown subsoil is at. the 
surface. There are areas, mostly in Wright Township, 
where the sandy loam layers extend to a depth of more 
than 40 inches, and other areas in which the subsoil con- 
tains a considerable amount of gravel. Included in map- 
ping were spots of Tosco soils, which are more sandy than 
Belding soils; spots of Breckenridge soils, which are 
poorly drained; and spots of soils in which clay loam oc- 
curs at a depth of less than 18 inches. Also included are 
some areas, generally small, in which the slope is less than 
2 percent. ae 

Fertility is medium, the available water capacity 1s 
moderate, and runoff is medium. Permeability is moder- 
ately rapid in the uppermost 18 to 40 inches and moder- 
ately slow at greater depths. The water table is near the 
surface in spring but recedes in summer. Moderately slow 
permeability in the underlying material keeps the upper 
layers wet after long periods of wet weather and also 
causes seep spots. The erosion hazard is moderate. 

If artificially drained and otherwise well managed, this 
soil is well suited to most crops. Nearly all areas have been 
cleared and cultivated. Cropping systems commonly in- 
clude corn, small grain, and hay. Some areas are idle, some 
are in permanent pasture, and a few are wooded. (Capa- 
bility unit IIw-8 (3/2b); woodland suitability group G) 


Blount Series 


The Blount series consists of somewhat poorly drained 
soils that, occur on glacial till plains in the southeastern 
part of the county. 


In a typical profile, the surface layer consists of dark- 
brown loam and is about 8 inches thick. Below this is a 
4-inch subsurface layer of pale-brown loam. The subsoil is 
about 13 inches thick; the upper 4 inches is strong-brown, 
mottled, firm clay loam, and the lower 9 inches is grayish- 
brown, mottled, firm heavy clay loam. The underlying 
material, at a depth of 25 inches, is brown, mottled, limy 
clay loam. 

Fertility is high, the available water capacity is high, 
and permeability is moderately slow. 

Blount soils are good for farming. Most areas have been 
cleared and are cultivated. Artificial drainage is needed for 
most crops. A few areas are still wooded. The native vege- 
tation consists of maple, oak, hickory, and beech. 

Typical profile of Blount loam, 0 to 2 percent slopes, cul- 
tivated, located in the NE1,ZSE1,NE\, see. 3, T. 5 N., R. 
13 W. (Jamestown Township) : 


Ap—0 to 8 inches, dark-brown (10YR 4/3) loam; moderate, 
medium, granular structure; friable; medium acid; 
abrupt, smooth boundary. 

A2—8 to 12 inches, pale-brown (10YR 6/3) loam; few, fine, 
faint, brownish-yellow (10YR 6/8) mottlesi; moderate, 
medium, platy structure; friable; strongly acid; clear, 
wavy boundary. 

B21t—12 to 16 inches, strong-brown (7.5YR 5/6) clay loam; 
common, fine, prominent, light-gray (10YR 7/2) mot- 
tles; few, fine, prominent, pale-brown (10YR 6/3) mot- 
tles; moderate, medium, subangular blocky structure ; 
firm; very strongly acid; clear, wavy boundary. 

B22tg—16 to 25 inches, grayish-brown (10YR 5/2) heavy clay 
loam; many, medium, distinct, brownish-yellow (10YR 
6/8) mottles and dark-brown (10YR 4/3) clay films 
on ped faces in lower part; strong, coarse, subangular 
blocky structure; firm; slightly acid; gradual, wavy 
boundary. 

C—25 to 50 inches, brown (10YR 5/2) clay loam; many, coarse, 
distinct, yellowish-brown (10YR 5/8) mottles; many, 
fine, prominent, light-gray (N 7/0) vertical lime 
streaks in uppermost 5 inches; weak, coarse, angular 
blocky structure; firm; calrareous. 


The solum is 20 to 36 inches thick and is very strongly acid 
to slightly acid. 

In. undisturbed areas the profile includes a 3- to 5-inch Al 
horizon of very dark grayish-brown (10YR 3/2) or dark-brown 
(10YR 3/3 loam or silt loam. 

The texture of the Ap horizon is silt loam in some places, The 
A2 horizon has a subangular blocky rather than a platy strue- 
ture in places. It ranges in color to grayish brown (10YR 5/2) 
or brown (10YR 5/3) and is faintly to prominently mottled. 

The texture of the B21t horizon ranges from light clay loam 
to heavy clay loam. The color of this horizon ranges to dark 
brown (7.5YR 4/4), strong brown (7.5YR 5/8), or dark yel- 
lowish brown (10Y¥R 4/4). The mottles have a value of 5, 6, 
or 7 and generally a chroma of 2 or less. In the B22tg¢ horizon, 
the color ranges to brown (10YR 5/3) or yellowish brown 
(10YR 5/4), and the mottles have a value of 4, 5, or 6 and a 
chroma of 1 through 8. Where the matrix color has a chroma 
of more than 2, low-chroma coatings occur on the faces of peds. 
In some places the profile includes a B38 horizon characterized 
by thin, patchy clay films and a neutral or mildly alkaline 
reaction. 

The C horizon is clay loam or silty clay loam in texture, and 
it ranges in color to grayish brown (10YR 5/2) or yellowish 
brown (10YR 5/4). 

Blount soils occur near Morley, Metamora, and Sims soils. 
They are less well drained than Morley soils and are mottled 
nearer the surface; they are finer textured in the upper part of 
the B horizon than Metamora soils ; and they are better drained 
than Sims soils and are free of mottles to a greater depth. 
Blount soils are in the same drainage class as Bowers solls, 
but they lack the stratification that is characteristic of Bowers 
soils. 
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Blount loam, 0 to Z percent slopes (BIA).—This soil is 
on glacial till plains in the southeastern part of the county. 
Most of the areas are in Jamestown, Georgetown, and Zee- 
land Townships. 

This soil has the profile described as typical of the series. 
Included in mapping were small areas of the darker col- 
ored, more poorly drained Sims soils, which are in draws 
and depressions, and a few spots of Metamora soils, which 
are coarser textured than Blount soils. tal 

Fertility is high, the available water capacity is high, 
and permeability is moderately slow. 

This soil can be cropped intensively if artificially 
drained. (Capability unit [Iw-2 (1.5b); woodland suit- 
ability group Z) 

Blount loam, 2 to 6 percent slopes (BIB).—This soil is 
on glacial till plains in the southeastern part of the county. 
Most of the areas are in Jamestown, Georgetown, and Zee- 
land Townships. 

Included in mapping were eroded areas where part of 
the original surface layer has been removed and the rest 
has been mixed with strong-brown clay loam from the sub- 
soil. Other inclusions are small areas, mainly on and near 
the crests of slopes, where the soil is better drained and 
lighter colored than is typical. Small areas of the darker 
colored, more poorly drained Sims soils, in drainageways 
and depressions, are also included. 

This soil is suitable for crops, but it needs artificial drain- 
age and protection against erosion. Because of the gentle 
slopes, water does not ordinarily stand on the surface ex- 
cept in the included drainageways and depressions. (Capa- 
bility unit IIw-3 (1.5b) ; woodland suitability group Z) 


Blown-Out Land 


Blown-out land consists of areas of sandy soils that were 
cleared of their original forest cover and left exposed to 
the erosive action of water and wind. Some areas have 
been stabilized, but others are actively eroding. 

Blown-out land, 0 to 6 percent slopes (80B).—This unit 
occurs throughout the ope sandy areas of the county and 
on severely eroded sand dunes near Lake Michigan. The 
original surface layer and subsoil have been removed, and 
loose sand is at the surface. Active blow-outs make up 
between 20 and 50 percent of any given area, and soil mate- 
rial is accumulating in some areas between blow-outs., In- 
cluded in mapping were some less severely eroded areas. 

This land type is not suitable for crops, but trees can 
be grown on it. All of the acreage needs to be protected 
against further erosion, Some areas have been stabilized 
with planted beachgrass, and some areas thus stabilized 
have been reforested with red pine, Scotch pine, pitch pine, 
or jack pine. The present natural vegetation consists of 
moss ana lichen and scattered scrub oak and fire cherry. 
In some areas the surface is covered only with lag gravel, 
and in some the loose sand is exposed. (Capability unit 
VIIs-1 (5.82) ; woodland suitability group Y) 

Blown-out land, 6 to 50 percent slopes (Bof).—This 
unit occurs throughout the open sandy areas of the county 
and on active sand dunes along Lake Michigan. Some of 
the original subsoil remains on lee slopes and in other 
sheltered spots, but in most areas the original surface layer 
and subsoil have been removed and loose sand that was 
originally the substratum is at the surface. Active blow- 
outs make up between 20 and 50 percent of any given area, 


and accumulations of soil material occur at the base of and 
on the leeward side of slopes. In several places the dunes 
are expanding eastward and covering other soils. 

This land type is not suited to crops, but trees can be 
grown on it. All of the acreage needs to be protected 
against further erosion. Some areas have been stabilized 
with planted beachgrass or with a brush mulch, and some 
areas thus stabilized have been reforested with pitch pine, 
red pine, jack pine, or locust. The present natural vegeta- 
tion consists of a sparse cover of moss and lichen. In some 
areas the surface is covered only with a thin mantle of lag 
gravel, and in some the. loose sand is exposed. The dunes 
along the lake are used mainly for recreation and as wild- 
life habitat. (Capability unit VIIs-1 (5.8a); woodland 
suitability group Y) 


Bowers Series 


The Bowers series consists of somewhat poorly drained 
Soils that occur on lake plains and on water-worked till 

ains. 

In a typical profile, the surface layer consists of dark 
grayish-brown loam and is about 7 inches thick. Below this 
is a 4-inch subsurface layer of light brownish-gray, mot- 
tled fine sandy loam. The subsoil is about 18 inches thick. 
The upper 9 inches consists of yellowish-brown, mottled, 
firm clay loam and light brownish-gray, firm sandy loam. 
The lower 9 inches is yellowish-brown, mottled, very firm 
heavy silty clay loam. The underlying material, at a depth 
of about 29 inches, is brown, mottled, limy silty clay loam 
stratified with thin layers of silt loam. 

Fertility is high, the available water capacity is high, 
and permeability is moderately slow. 

Bowers soils are good for farming. Most areas have been 
cleared and cultivated. Artificial drainage is needed for 
most crops. Some areas formerly cultivated are now idle or 
are used for hay and pasture. A few areas are still wooded. 
The native vegetation consists mainly of hardwoods, in- 
cluding maple, ash, elm, birch, and beech. In addition, the 
stands contain hemlock. 

Typical profile of Bowers loam, 2 to 6 percent slopes, 
cultivated, located in the SE1,SHY,SEY, sec. 12, T. 6 N,, 
R. 15 W. (Crockery Township) : 


Ap—O to 7 inches, dark grayish-brown (10YR 4/2) loam; weak, 
medium, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A2—7 to 11 inches, light brownish-gray (10YR 6/2) fine sandy 
loam; few, fine, distinct, very dark grayish-brown 
(10OYR 38/2) mottles; weak, medium, subangular 
blocky structure; friable; slightly acid; abrupt, ir- 
regular boundary. 

B&A—11 to 20 inches, yellowish-brown (10YR 5/4) clay loam 
with many, fine, prominent, yellowish-red (5YR 5/8) 
mottles, representing the B horizon, and light brown- 
ish-gray (10YR 6/2) sandy loam, representing the A 
horizon; moderate, medium, subangular blocky struc- 
ture; firm; peds coated with, and cracks and voids 
filled with, light brownish-gray (10YR 6/2) sandy 
loam, becoming less apparent with depth; slightly 
acid; clear, irregular boundary. 

B22t-—20 to 29 inches, yellowish-brown (10¥R 5/4) heavy silty 
clay loam; many, fine, distinct, gray (LOYR 5/1) mot- 
tles and few, fine, distinct, yellowish-brown (10YR 
5/8) mottles; strong, medium, angular blocky struc- 
ture; very firm; neutral; clear, wavy boundary. 

C—29 to 50 inches, brown (10YR 5/8) silty clay loam stratified 
with a few 14-inch to 2-inch layers of silt loam; many, 
fine, prominent, pinkish-gray (5YR 7/2) mottles and 
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few, fine, prominent, red (2.5YR 5/6) mottles; mod- 
erate, medium, angular blocky structure; firm; cal- 
Careous. 


The solum is 20 to 36 inches thick. In reaction it ranges from 
medium acid to neutral. 

In undisturbed areas the profile includes a 3- to 5-inch Al 
horizon of very dark gray (10YR 3/1) loam or silt ioam 

In places the Ap horizon is silt loam instead of loam, The A2 
horizon is sandy loam, fine sandy loam, loam, or silt loam. In 
color it ranges to gray (10YR 5/1) or grayish brown (10Y¥YR 
5/2). The mottles have a chroma of 2 or less. In some places the 
profile lacks an A2 horizon. 

The texture of the B22t horizon is heavy silty clay loam, 
silty clay loam, or heavy clay loam. The color ranges to gray- 
ish brown (10YR 5/2) or brown (10YR 5/3). The mottles have 
a chroma of 2 or less. 

The © horizon contains thin strata of silt loam, loam, or fine 
sandy loam. 

Bowers soils occur near Nester, Hettinger, and Kawkawlin 


soils. They are more mottled than Nester soils, they are less" 


gray than the poorly drained Hettinger soils, and they differ 
from Kawkawlin soils in having thin layers of coarser tex- 
tured material in the lower part of the subsoil and in the sub- 
stratum, 

Bowers loam, 0 to 2 percent slopes (8pA).—This soil 
occurs on lake plains and on water-worked till plains. It 
is scattered throughont the county but is most common in 
Crockery, Tallmadge, and Wright Townships. 

In Tallmadge Township are a few areas in which the 
surface layer is darker colored than that in the typical 
profile and the profile includes layers of coarser textured 
material; in some of these areas, gravelly material occurs 
below a depth of 42 inches. Included in mapping were 
areas of better drained soils, on slight swells in the land- 
scape, and areas of poorly drained Hettinger soils,. in 
minor dips. Also included were eroded areas, in which the 
surface layer is lighter colored and the light brownish- 
gray subsurface layer commonly is lacking, and a few 
spots, mostly in Crockery Township, in which the profile 
is finer textured throughout. 

This soil-is suitable for farming but needs artificial 
drainage for most crops. Most areas have been cleared and 
are cultivated, but a few areas are still in woods, (Capa- 
bility unit IIw-2 (1.5b) ; woodland suitability group Z) 

Bowers loam, 2 to 6 percent slopes (8p8).—This soil 
occurs on lake plains and water-worked till plains. Many 
areas are in Crockery, Tallmadge, and Wright Townships. 

This soil has the profile described as aoe! of the series. 
There are places in Talmadge Township, mostly in the 
west-central part, where the surface layer is darker colored 
than that in the typical profile and the layers below a 
depth of 42 inches are coarser textured and in spots 
gravelly. In and around Eastmanville are areas in which 
the texture is finer than is typical and the thin layers of 
coarser textured material are lacking. The slopes are pre- 
dominantly long and of less than 5 percent gradient. In 
small areas where the gradient exceeds 5 percent, the sur- 
face layer is lighter colored and in places is eroded. In- 
cluded in mapping were areas of Hettinger soils, which 
are in minor dips, depressions, and drainageways. 

This soil is suitable for farming, but it needs artificial 
drainage and protection against erosion. Nearly all areas 
have been cleared and are cultivated. Some areas are used 
for hay and pasture, and a few are wooded. Because of the 
gentle slopes, water does not ordinarily stand on the’sur- 
face except in the included drainageways and. depressions. 
(Capability unit IIw-8 (1.5b); woodland suitability 
group Z) 


Boyer Series 


The Boyer series consists of well-drained soils that occur 
on broad outwash plains and sandy moraines located 
mainly in the southeastern part of the county. These soils 
ae erlonn with sand and gravel at a depth of 24 to 42 
inches. 

In a typical profile, the surface layer consists of dark- 
brown loamy sand and is about 6 inches thick. Below this 
is a 24-inch subsurface layer of brown sand. The subsoil, 
about 6 inches thick, consists of reddish-yellow, friable 
gravelly sandy loam. The underlying material, at a depth 
of about 36 inches, is light brownish-gray, limy gravel and 
coarse sand. 

Fertility is low, the available water capacity is low, and 
permeability is rapid. The soils warm up early in spring 
and become droughty in summer. 

Most areas of Boyer soils have been cleared and culti- 
vated, but many are now idle or are used for hay and 
pasture (fig. 8). Some areas are possible sites for housing 
developments. The substratum is a potential source of sand. 
and gravel. There are a few second-growth woodlots. The 
native vegetation consists of hardwoods and some white 
pine. Among the hardwoods are sugar maple, oak, hickory, 
and aspen. 

Typical profile of Boyer loamy sand, 0 to 2 percent 
slopes, cultivated, located in the SYSWIYANWIANEI, 
sec. 14, T. 6 N., R. 18 W. (Georgetown Township) : 


Ap—0 to 6 inches, dark-brown (10YR 4/3) loamy sand; weak, 
fine, granular structure; very friable; strongly acid; 
abrupt, smooth boundary. 

A2—6 to 30 inches, brown .(10YR 5/3) sand; single grain; 
loose; medium acid; clear, wavy boundary. 
B2t—30 to 36 inches, reddish-yellow (7.5YR 6/8) gravelly 
sandy loam; weak, coarse, subangular blocky struc- 

ture; friable; medium acid; clear, wavy boundary. 

C—36 to 66 inches, light brownish-gray (10YR 6/2) sand and 
gravel; single grain; loose; calcareous. 


The solum is 24 to 40 inches thick. In reaction it ranges 
from strongly acid to neutral. Gravel occurs in various amounts 
throughout the profile. 

In undisturbed areas the profile includes a 1- to 5-inch Al 
horizon of dark gray (10YR 4/1) or very dark gray (10YR 3/1) 
loamy sand or sand, 

The texture of the Ap horizon is loamy sand or sandy loam, 
and the color ranges to very dark brown (10YR 2/2). In the 
A2 horizon, the texture is ordinarily sand or loamy sand but 
ranges from sand to sandy loam, and the color ranges to pale 
brown (10YR 6/3) or grayish brown (10YR 5/2). 

In some areas the profile includes a 4- to 12-inch B1 horizon 
. yellowish-brown (10YR 5/4-5/6) loamy sand or light sandy 

oam, 

In the B2 horizon the color has a hue of 5YR to 10YR, a 
value of 4, 5, or 6, and a chroma of 8 through 8. The soil material 
feels gritty. In places the lower boundary is very irregular 
and tongues of B2 material extend several inches into the 
calcareous C horizon. 

Boyer soils are similar to Spinks and Oshtemo soils. They 
differ from Spinks soils in having a sandy and gravelly sub- 
stratum. They have a thinner solum than Oshtemo soils; in 
Boyer soils the substratum is within 40 inches of the surface, 
and in Oshtemo soils it is at a much greater depth. 


Boyer loamy sand, 0 to 2 percent slopes (BrA).—This 
soil occurs mainly on outwash plains in the southeastern 
part of the county. 

This soil has the profile described as typical of the series, 
In some places the color of the surface layer is very dark 
brown, and in some the texture of this layer is sandy loam. 
Included in mapping were areas of Rubicon and Spinks 
soils, which lack the gravel and sand substratum that is 
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Figure 8.—Beef cattle grazing on alfalfa in an area of a Boyer loamy sand. 


typical of Boyer soils. Also included were small areas of 
eroded soils that have a lighter colered surface layer, and 
small areas in which the slope is between 2 and 6 percent. 

Fertility is low, and the available water capacity is low. 
Soil blowing is a hazard if crops are grown. 

Most areas of this soil have been cleared and cultivated 
in the past, but some are now idle or in grass. Cropping 
systems commonly include more than 2 years of meadow. 
Limitations for urban uses are few, and areas next to 
existing urban communities are being put to such uses. 
Sand and gravel are being obtained from some areas. 
(Capability unit I1Is-3 (4a) ; woodland suitability group 
M 


oyer loamy sand, 2 to 6 percent slopes (Br3).—This 
soil occurs on outwash plains in the southeastern part of the 
county and, to a limited extent, in areas of rolling topog- 
raphy. The slopes generally are less than 200 feet long, and 
many are much less than that. 

In some places the color of the surface layer is very dark 
brown, and in some the texture is sandy loam. Included in 
mapping were areas of Rubicon and Spinks soils, which 
lack the underlying gravel and sand that is typical of 
Boyer soils. Also included were small areas of eroded soils 
in which the surface layer is dark grayish brown to dark 
yellowish brown and the underlying material is within 
3 feet of the surface. 

Most areas of this soil have beén cleared and cultivated 
in the past, but many are now idle or in grass. Cropping 
systems commonly include move than 2 years of meadow. 
Limitations for urban uses are few, and areas near existing 


urban communities are being put to such uses. Sand and 
gravel are being obtained from some areas. (Capability 
unit IIIs (4a); woodland suitability group MM) 

Boyer loamy sand, 6 to 12 percent slopes (8rC)—This 
soil occurs on the sides and tops of sandy hills in the south- 
eastern part of the county and also on long, narrow breaks 
on outwash plains. The slopes generally are less than 200 
feet long. The slopes are more uniform on the narrow 
breaks than on the sandy hills. 

The texture of the surface layer is loamy sand or sandy 
loam. In most areas the brown subsurface layer is lacking 
and the subsoil is thinner than is typical, and in some places 
the subsoil is mixed with the surface layer. The depth to 
the underlying material ranges from 24 to 80 inches. In- 
cluded in mapping were hummocks and eroded spots where 
the soil is lighter colored and in places very gravelly. Also 
included are slopes of more than 12 percent and of less 
than 6 percent. 

Fertility is low, and the available water capacity is low. 
The soil erodes and blows readily. 

Many areas have been cleared and are used for the com- 
mon crops, mainly corn,-small grain, and hay. Cropping 
systems commonly consist largely of close-growing crops, 
Second-growth woodlots occupy some areas. (Capability 
unit ITTe-9 (4a); woodland suitability group M) 


Breckenridge Series 


The Breckenridge series consists of poorly drained soils 
that occur on lake plains, till plains, and outwash plains. 
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These soils are underlain at a depth of about 35 inches 
with silty clay loam and clay loam. 

In a typical profile, the surface layer consists of very 
dark gray sandy loam and is about 7 inches thick. Below 
this is a 7-inch layer of dark-gray and gray, mottled, fri- 
able sandy loam. At a depth of 14 inches 1s a layer of light- 
gray, mottled, very friable loamy sand, and below that, 
at a depth of 24 inches, a layer of yellowish-brown, mot- 
tled, friable sandy loam. The underlying material, ata 
depth of about 35 inches, consists ofa 3-inch layer of light 
olive-brown, mottled, firm silty clay loam over a 12-inch 
layer of brown, mottled, limy clay loam. 

Fertility is medium, and the available water capacity is 
moderate. Permeability is moderate in the upper part of 
the profile and moderately slow in the limy layer. Runoff 
is very slow and occasionally ponded. The water table is 
high. Frost is a hazard to crops. 

Many areas of Breckenridge soils have been cleared and 
drained and are cultivated. Corn, small grain, and hay are 
the common crops. Areas cleared but not drained are used 
mainly for pasture, and some areas, mostly undrained, are 
idle. Still others have been left in woods. The native vege- 
tation is a mixture of lowland hardwoods, including elm, 
ash, red maple, and a little. sycamore. 

Typical profile of Breckenridge sandy loam, cultivated, 
located in the SE14SEYSWY, sec. 82, T. 6 N., R. 14 W. 
(Blendon Township) : 


Ap—O to 7 inches, very dark gray (10YR 8/1) sandy loam; 
weak, medium, granular stricture; friable; medium 
acid; abrupt, smooth boundary. 

B2g—7 to 14 inches, dark-gray (1lOYR 4/1) and gray (10YR 
6/1) sandy loam; common, medium, distinct, yellow- 
ish-brown (10YR 5/4) mottles; weak, coarse, subangu- 
lar blocky structure; friable; slightly acid; clear, 
wavy boundary. 

A‘2g—14 to 24 inches, light-gray (10YR 7/2) loamy sand; 
few, medium, distinct, very dark grayish-brown (10YR 
8/2) mottles; weak, coarse, subangular blocky struc- 
ture; very friable; medium acid; clear, wavy 
boundary. 

B’2—24 to 35 inches, yellowish-brown (10YR 5/6) sandy loam; 
many, medium, distinct, grayish-brown (10YR 5/2) 
mottles; weak, coarse, subangular blocky structure; 
friable; neutral; clear, wavy boundary. 

IIC1—35 to 38 inches, light olive-brown (2.5Y 5/6) silty clay 
loam; common, medium, prominent, gray (N 6/0) 
mottles; moderate, medium, subangular blocky struc- 
ture; firm; mildly alkaline; gradual, wavy boundary. 

IIC2g—88 to 50 inches, brown (7.5YR 5/2) clay loam; com- 
mon, medium, prominent, gray (N 6/0) mottles; mas- 
sive, parting to weak, coarse, subangular blocky struc- 
ture; firm; moderately alkaline; calcareous. 


The thickness of the solum ranges from 18 to 40 inches but 
is most commonly between 24 and 86 inches. The reaction of 
the solum ranges from strongly acid to neutral, and that of the 
C horizon from neutral to moderately alkaline. 

In undisturbed areas the profile includes:an Al horizon of 
very dark gray (10¥R 3/1) or black (10YR 2/1) sandy loam, 
cea in some profiles there is a 3- to 10-inch layer of muck or 
peat. 

The texture of the B2 horizon is predominantly sandy loam 
but ranges to loamy fine sand. The matrix color of this Hori- 
zon ranges to dark grayish brown (10YR 4/2), and the mot- 
tles are faint to prominent. In places this horizon contains a 
few small chunks of very weakly cemented material. 

In some profiles the A’2g horizon contains a considerable 
amount of gravel. 

In some profiles the A’2g horizon contains considerable 
gray (10YR 6/1), light gray (10YR 7/2), or grayish brown 
(10¥R 5/2), Instead of a B’2 horizon, some profiles have a 
ITB’s horizon that is as much as 8 inches thick and has a 


sandy clay loam or clay loam texture. A few profiles have 
both a B’2 and a IIB’g horizon. 

The IIC horizon is glacial till of clay loam or silty clay loam 
texture. 

Breckenridge soils are similar to and occur near Belding, 
Brevort, Pinconning, and Sims soils. They have a finer tex- 
tured B horizon than Brevort soils. They contain less coarse- 
textured material in the uppermost 18 to 40 inches and have a 
coarser textured IIC. horizon than Pinconning soils, Brecken- 
ridge soils formed in the same kind of material as Belding 
soils, but they are more poorly drained and grayer than Beld- 
ing soils. They have a coarser textured B horizon than Sims 
SOLIS, 

Breckenridge sandy loam (0 to 2 percent slopes) (Bu).— 
This nearly level to depressional soil occurs on outwash 
plains, till plains, and lake plains. It is most common 
near the edges of the till plains. 

In some places the texture of the surface layer is loam, 
and in-some it is loamy fine sand. Included in mapping 
were spots of Sims soils, which do not have sandy loam 
layers within the uppermost 18 to 40 inches, and of Bre- 
vort soils, in which sandy layers are just above the clay 
loam substratum. Also included were short slopes of more 
than 2 percent. In the southern half of the county are some 
included areas in which small deposits of gravel occur in 
the subsoil. 

Fertility is medium, and the available water capacity is 
moderate. Permeability is moderate in the upper layers and 
moderately slow. in the limy part of the =sabateatinn: Run- 
off is slow, and the water table is high. Frost is a hazard to 
crops. Artificial drainage is needed for most crops. 

Many areas of this soil have been cleared, drained, and 
farmed. Cropping systems commonly include corn, small 
grain, and hay. Some areas are used only for pasture, and 
some are idle. A few are still wooded. (Capability unit 
IIw-8 (8/2c) ; woodland suitability group W) 


Brevort Series 


The Brevort series consists of poorly drained soils that 
occur on outwash plains, lake plains, and till plains. These 
soils are underlain at a depth of 18 to 40 inches with limy 
glacial till of clay loam or silty clay loam texture. 

In a typical profile, the surface layer consists of very 
dark brown light sandy loam and is about 8 inches thick. 
Below this is a 17-inch subsurface layer of grayish-brown 
loamy sand. The subsoil, about 7 inches thick, consists of 
dark-gray, mottled, very friable loamy sand. The under- 
lying material, at a depth of about 32 inches, is brown 
and gray, limy clay loam. 

Fertility is low, and the available water capacity is mod- 
erate. Permeability is rapid in the uppermost 18 to 40 
inches and moderately slow in the underlying material. 
Runoff is slow to ponded, and the water table is. high. 
Frost is a hazard to crops. 

Some areas of Brevort soils have been cleared, drained, 
and cultivated. Some are now idle. Areas cleared but not 
drained are used mainly for pasture. Many areas are still 
wooded. The native vegetation is mainly a mixture of low- 
land hardwoods but includes some conifers. Elm, ash, red 
maple, and birch are among the hardwoods; hemlock, 
arborvitae, and white pine are the conifers. 

Typical profile of Brevort sandy loam, cultivated, lo- 
cated in the NEYNEYNWY, sec 12, T. 5 N., R. 15 W. 
(Holland Township) : 
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Ap—0O to 8 inches, very dark brown (10YR 2/2) light sandy 
loam ; moderate, medium, granular structure; friable; 
neutral; abrupt, smooth boundary. 

A2g—8 to 25 inches, grayish-brown (10YR 5/2) loamy sand; 
common, coarse, faint, dark-gray (10¥R 4/1) mottles ; 
weak, coarse, subangular blocky structure; very fri- 
able; medium acid; clear, wavy boundary. 

Bg—25 to $2 inches, dark-gray (10YR 4/1) loamy sand; few, 
medium, faint, grayish-brown (10YR 5/2) mottles; 
weak, coarse, subangular blocky structure; very fri- 
able; neutral; clear, wavy boundary. 

IICG—32 to 50 inches, brown (10¥R 5/8) and gray (10YR 
6/1) clay loam; massive; firm, moderately alkaline; 
calcareous. 

The solum is 18 to 40 inches thick. In reaction it ranges from 
medium acid to mildly alkaline. In some profiles the solum 
contains gravelly material. . 

The texture of the Ap horizon ranges from sand to light 
sandy loam, and the color ranges to black (10YR 2/1). 

In some profiles the A2g and Bg horizons are replaced by 
a Clg horizon of gray (10YR 5/1) or light-gray (10X¥R 
6/1) sand or loamy sand. This Clg horizon ranges up to 
82 inches in thickness. The texture of the IIC horizon is clay 
or silty clay loam, and the reaction of this horizon is mildly 
or moderately alkaline. 7 

Brevort soils are similar to and occur near Breckenridge 
and Pinconning soils, They have a coarser textured B horizon 
than Breckenridge soils and a coarser textured IIC horizon 
than Pinconning soils, 

Brevort sandy loam (0 to 2 percent slopes) (Bv).——This 
nearly level to depressional soil occurs in the eastern 
part of the county, mainly in the areas where the till 
plains join the outwash plains and lake plains, It occurs as 
small, scattered areas in the landscape, along with 
Kawkawlin, Belding, and Tosco soils. ; : 

In places this soil has a 6- to 8-inch subsoil that is finer 
textured than the subsoil in the typical profile. In other 
places the underlying material is stratified. Included in 
mapping were spots of Tosco soils, which are slightly better 
drained and lighter colored than this Brevort soil; spots 
of Breckenridge and Sims soils, which do not have sandy 
material in the uppermost 18 to 42 inches; and spots of 
Granby soils, which do not have finer textured underlying 
material within 42 inches of the surface. 

The use of this soil is governed by the use of the 
surrounding soils. Most areas are in fields where crops 
are grown. Artificial drainage is needed for most crops. 
Dramage is difficult in many places, and if the water table 
is lowered too much, the soil becomes droughty and suscep- 
tible to blowing. (Capability unit IIIw-10 (4/2c) ; wood- 
land suitability group W) 


Bruce Series 


The Bruce series consists of poorly drained soils that 
occur on lake plains and outwash plains throughout the 
county. These soils developed in stratified loamy material. 

In a typical profile, the surface layer consists of ver 
dark gray loam and is about 6 inches thick. Below this 
is an 8-inch subsurface layer of gray, mottled silt loam. 
The subsoil, about 10 inches thick, consists of grayish- 
brown, mottled, friable light silty clay loam. Light 
brownish-gray, mottled, stratified silt loam and very fine 
sandy loam underlie the subsoil at a depth of about 24 
inches. 

Fertility is medium, the available water capacity is high, 
and permeability is moderate. Runoff is slow to ponded, 
and the water table is high. Frost is a hazard to crops. 


Cleared areas that have been drained artificially are used 
for crops; those that have not been drained are used for 
pasture or are idle. Some areas are still wooded. The 
native vegetation is mainly a mixture of lowland hard- 
woods, including red maple, elm, ash, and aspen; it also 
contains a little white pine. 

Typical profile of Bruce loam, cultivated, located in the 
SY“SWYSWY,SW, sec. 2, T. 7 N., R. 18 W. (Tall- 
madge Township) : 


Ap-—0 to 6 inches, very dark gray (10YR 3/1) loam; weak, fine, 
granular structure; friable; neutral; abrupt, smooth 
boundary. 

A2g—6 to 14 inches, gray (10YR 5/1) silt loam; few, fine, 
distinct, very dark brown (10YR 2/2) mottles; weak, 
fine, subangular blocky structure; friable; neutral; 
clear, wavy boundary. 

Bg—14 to 24 inches, grayish-brown (10YR 6/2) light silty clay 
loam; many, medium, prominent, light olive-brown 
(2.5Y 5/6) mottles and common, medium, faint, pale- 
brown (10YR 6/8) mottles; weak, medium, sub- 
angular blocky structure; friable; mildly alkaline; 
clear, wavy boundary. 

Cg—24 to 50 inches, light brownish-gray (10YR 6/2), stratified 
silt loam and very fine sandy loam; few, fine, faint, 
light yellowish-brown (10YR 5/4) mottles and com- 
mon, medium, distinct, light yellowish-brown (10YR 
6/4) mottles; weak, medium to coarse, subangular 
blocky structure; mildly alkaline. 


Strata of silty clay, loam, loamy fine sand, and fine sand, 
1 to 3 inches thick, oecur in both the solum and the substratum 
in some profiles. The thickness and the sequence of the strata 
vary within short distances. In reaction the solum ranges from 
medium acid to mildly alkaline. 

In some places a thin layer of black organic matter occurs 
at the surface. 

The texture of the Ap horizon is loam, silt loam, or fine sandy 
loam, and the color ranges to dark gray (10YR 4/1) or dark 
grayish brown (1OYR 4/2). 

The horizons below the Ap horizon are very poorly expressed 
in some places, In the A2g horizon the color ranges to dark gray 
(BY 4/1), gray (10YR 6/1), or grayish brown (10YR 5/2) and 
the mottles are faint to prominent. 

The Cg horizon is neutral or mildly alkaline in reaction. 

Bruce soils and Kibbie soils formed in similar material, but 
Bruce soils are wetter and grayer than Kibbie sofls. Bruce soils 
are in the same drainage class as Hettinger and Sims soils. 
They have a coarser textured Cg horizon than Hettinger soils, 
and they differ from Sims soils in having layers of silt loam 
in the Cg horizon. 

Bruce loam (0 to 2 percent slopes) (By).—This nearly 
level to depressional soil occurs throughout the county, 
mainly on lake plains but also on outwash plains. 

In some places the surface layer is thicker and darker 
colored than the one in the typical profile, In other places 
the texture of the surface layer is silt loam or fine sandy 
loam. Included in mapping were spots of Kibbie soils, 
which are lighter colored and better drained than this 
Bruce soil, and spots of Tonkey and Granby soils, which 
are coarser textured. Also included are a few areas in 
which the slope is slightly more than 2 percent. 

Fertility is medium, and the available water capacity is 
high. Runoff is slow to ponded, and the water table is high. 
Artificial drainage is needed for most crops. Installation 
and maintenance of drainage systems are likely to be 
difficult. 

Many areas have been cleared ; some of these are used for 
crops, and others for pasture. Corn, small grain, and hay 
are the common crops. (Capability unit [Iw-6 (2.5c) ; 
woodland suitability group W) 
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Carlisle Series 


The Carlisle series consists of very poorly drained, level 
to depressional, organic soils that occur on lake plains, on 
outwash plains, on flood plains, and in pockets and swales 
on the uplands. 

In a typical profile, the surface layer consists of black 
muck and is about 12 inches thick. Below this is about 8 
inches of dark reddish-brown muck, then another 8 inches 
of black muck. At a depth of about 28 inches is dark red- 
dish-brown, partly decomposed peat that contains some 
woody fragments, and at 40 inches, dark reddish-brown, 
undecomposed woody peat. 

Natural fertility 1s low, the available water capacity is 
high, and permeability is rapid. Runoff is slow to ponded, 
and water from higher adjacent soils collects, Artificial 
drainage is needed for most crops. 

If drained and carefully managed, Carlisle soils are well 
suited to special crops, including celery, mint, carrots, and 
onions. Corn is the main field crop. Artificial drainage is 
difficult because of the unstable nature of the organic 
material. Undrained areas are in pasture, mainly of reed 
canarygrass, or in second-growth woodlots. The native 
vegetation consists mainly of lowland hardwoods, includ- 
ing elm, ash, and soft maple, but also contains some 
tamarack, cherry, willow, and white pine. 

me profile of Carlisle muck, cultivated, located in 
the N1LSE1ANW%44 sec. 10, T. 5 N., R. 14 W. (Zeeland 
Township) : 

1—0 to 12 inches, black (N 2/0), well-decomposed muck ; mod- 
erate, medium, granular structure; friable; slightly 
acid ; abrupt, smooth boundary . 

2—12 to 20 inches, dark reddish-brown (5YR 2/2) muck; 
massive, parting to weak, thick, platy structure; fri- 
able; a few small fragments of woody material; 
medium acid ; gradual, wavy boundary, 

3—20 to 28 inches, black (5YR 2/1), finely divided muck; 
massive, parting to weak, medium, subangular blocky 
structure; friable; many fragments of woody ma- 
terial; medium acid ; gradual, wavy boundary. 

4—28 to 40 inches, dark reddish-brown (5YR 3/2), partly 
decomposed fibrous peat; massive; friable; some 
coarse, undecomposed fragments of woody material; 
medium acid; gradual, wavy boundary. 

5—40 to 60 inches, dark reddish-brown (5YR 2/2), undecom- 
posed woody peat; massive; friable; slightly acid. 


The content of woody fragments in the uppermost 24 inches 
varies widely. The range in reaction is from medium acid to 
neutral. The various horizons range from 4 to more than 12 
inches in thickness, 

In some places the surface layer contains some mineral 
material. The color of the surface layer and the second layer 
ranges to black (10YR 2/1) or very dark brown (10YR 2/2), 
and the color of the third layer to dark brown (7.5YR 4/4). 
The organic material below a depth of 24 inches is generally 
fibrous or woody peat, but one or more layers may consist of 
jellylike colloidal peat. 

Carlisle soils contain more woody material than Houghton 
soils. They have thicker deposits of organic material than 
either Adrian soils, which are underlain with sand, or. Edwards 
soils, which are underlain with marl. 


Carlisle muck (0 to 2 percent slopes) (Cc).—This nearly 
level to depressional soil occurs on lake plains, on outwash 
plains, on flood plains, and in pockets and swales on the 
uplands. 

In some places the content of woody fragments is greater 
and the reaction more acid than is typical. In a few places 
the reaction is extremely acid and the organic material is 
underlain with mar]; one such area is near Hudsonville. 


In other places the reaction is extremely acid or very 
strongly acid and the.content of fibrous material is greater 
than is typical; one such area is in Aman Park. Included 
in mapping were small areas of Adrian soils, which are 
underlain with sand. On flood plains are included spots of 
Wallkill soils, which have a mineral overwash. 

This soil is highly valued for growing special crops, 
including celery, onions, mint, carrots, and radishes. Arti- 
ficial drainage is needed for most crops. Control of the 
water level is important, because the soil settles if over- 
drained and also becomes susceptible to blowing. (Capa- 
bility unit IIIw-15 (Mc) ; woodland suitability group U) 


Ceresco Series 


The Ceresco series consists of somewhat poorly drained 
soils that occur on flood plains, commonly on the natural 
levees next to the stream. These soils formed in alluvium 
of loamy fine sand to sandy loam texture. : 

In a typical profile, the surface layer consists of very 
dark gray loam and is about 12 inches thick. Below this 
are a 9-inch layer of brown, mottled, friable sandy loam;.a 
9-inch layer of grayish-brown, mottled, friable loamy 
fine sand; and a 10-inch layer of gray, mottled, friable 
sandy loam. a 

Fertility is medium, the available water capacity is 
moderate, permeability is moderately rapid, and runoff is 
very slow. Flooding isa hazard. 

Because of the flood hazard and the somewhat poor 
drainage, few areas of Ceresco soils are used for crops. 
Most areas are in native pasture or in woods or are idle. 
The native vegetation is a mixture of lowland hardwoods, 
including elm, ash, maple, cottonwood, and some sycamore. 

Typical profile of Ceresco loam, undisturbed, located in 
the NEYSEYUNE, sec. 18, T. 7 N., R. 18 W. (Tall- 
madge Township) : 

A1—O to 12 inches, very dark gray (10YR 3/1) loam; weak, 
medium, granular structure; friable; neutral; clear, 
wavy boundary. 

Ci—12 to 21 inches, brown (10YR 5/3) sandy loam; many, 
medium, distinct, gray (10YR 5/1) mottles and com- 
mon, medium, distinct, very dark grayish-brown 
(10YR 3/2) mottles; weak, medium, subangular 
blocky structure; friable; slightly acid; clear, wavy 
boundary. 

C2g—21 to 80 inches, grayish-brown (10¥R 5/2) loamy fine 
sand; many, coarse, distinct, dark yellowish-brown 
(10¥R 4/4) mottles; weak, coarse, subangular blocky 
structure; friable; neutral; gradual, wavy boundary. 

C3g—380 to 60 inches, gray (10YR 5/1) sandy loam; common, 
medium, faint, brown (7.5YR 5/2) mottles; massive; 
friable; moderately alkaline. 

The texture of the Al horizon is silt loam, loam, fine sandy 
loam, sandy loam, or loamy fine sand, and the color ranges 
to very dark grayish brown (10¥YR 3/2). In some places the 
profile includes an A2g horizon and a Bg horizon. 

The texture of the C horizon is loamy fine sand, sandy loam, 
or fine sandy loam, Below a depth of 36 inches, the texture is 
dominantly sandy loam but there are thin layers of silt, silty 
clay, and sand. The color of the C1 horizon ranges to grayish 
brown (10YR 5/2) mottled with dark gray (10YR 4/1). 

Ceresco soils and Cohoctah soils formed in similar material, 
but Ceresco soils occur at slightly higher elevations than Co- 
hoctah soils and are better drained. Ceresco soils and Shoals 
soils are in the same drainage class, but Ceresco soils are 
coarser textured than Shoals soils. 


Ceresco loam (0 to 6 percent slopes) (Ce).—This soil 
is on flood plains throughout the county. Much of it occurs 
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as narrow areas on the natural levees, which are next to and 
parallel to the streams. These areas on the natural levees 
have long, gentle slopes; the other areas are nearly level. 

Included with this soil in mapping were areas of poorly 
drained Cohoctah and Sloan soils, which are in depres- 
sions, sloughs, and ponded areas on the flood plains; small 
areas of Shoals soils, which are finer textured than this 
Ceresco soil; and spots of Algansee soils, which are coarser 
textured. 

Fertility is medium, the available water capacity is 
moderate, permeability is moderately rapid, and runoff 
is very slow. Farming is difficult because of the flood haz- 
ard and a fluctuating water table that limits tillage and 
interferes with the growth of roots. 

Although crops can be grown under careful manage- 
ment, most areas of this soil are in pasture or woods. 
(Capability unit IIIw-12 (L-2c); woodland suitability 
group O) 


Chelsea Series 


The Chelsea series consists of well-drained soils that 
occur on lake plains, outwash plains, till plains, and mo- 
raines. These sotls developed in deep deposits of sand stra- 
tified below a depth of 42 inches with thin layers of loamy 
sand or sandy loam. 

In a typical profile, the surface layer consists of dark 
grayish-brown loamy sand and is about 7 inches thick. 
Below this is a 4-inch subsurface layer of gray sand. The 
upper 25 inches of the subsoil consists of yellowish-brown, 
very friable sand over light yellowish-brown, loose sand. 
Beginning at a depth of 36 inches isa 12-inch layer of pale- 
brown, loose sand, and below that are alternate layers of 
yellowish-brown sandy loam and light yellowish-brown 
sand that extend to a depth of more than 66 inches. 

Fertility is low, the available water capacity is low, and 
permeability is rapid. The growth of plants is slowed in 
summer by the shortage of moisture. The soils are suscep- 
tible to both water erosion and soil blowing. 

Chelsea soils are only fairly well suited to crops. Many 
areas have been cleared and cultivated in the past, but 
some of these are now idle. Other areas are still wooded. 
The native vegetation consists mainly of hardwoods, in- 
eluding oak, aspen, hickory, and sugar maple; it also 
contains some white pine. At one time there were some 
dense stands of white pine. 

Typical profile of Chelsea loamy sand, 0 to 6 percent 
slopes, cultivated, located in the NEY4ZSEYSWY, see. 22, 
T. PN, R.13 W. (Tallmadge Township) : 


Ap—O to 7 inches, dark grayish-brown (10YR 4/2) loamy sand ; 
weak, medium, granular structure; very friable; neu- 
tral; abrupt, smooth boundary. 

A2—7 to 11 inches, gray (10YR 5/1) sand; weak, medium, 
granular structure; very friable; medium acid; clear, 
wavy boundary. 

B2ir—l1 to 22 inches, yellowish-brown (10YR 5/8) sand; 
weak, coarse, subangular blocky structure; very fri- 
able; medium acid; clear, wavy boundary. 

B3—22 to 36 inches, light yellowish-brown (10YR 6/4) sand; 
single grain; loose; slightly acid; clear, wavy 
boundary. 

A’2—-36 to 48 inches, pale-brown (10YR 6/3) sand; single 
grain; loose; slightly acid; abrupt, wavy boundary. 

B’t&A’2—48 to 66 inches, yellowish-brown (10YR 5/8-5/6) 
sandy loam, representing the B’t horizon, and light 
yellowish-brown (10YR 6/4) sand, representing the 
A’2 horizon. B’t layers are %4 inch to 2 inches thick 


and discontinuous; A’2 layers are 8 to 8 inches thick. 
B’t material is massive, friable, and medium acid; 
boundaries are abrupt and wavy. A’2 material has 
weak, medium, subangular blocky structure and is 
very friable and slightly acid. 

In undisturbed areas the profile includes a very dark gray 
(10YR 3/1) or very dark grayish-brown (10YR 8/2) Al hori- 
zon, 2 to 4 inches thick. In places it contains some gravel. 

In some places ‘the texture of the Al or Ap, A2, and Bair 
horizons is light loamy sand. 

The color of the A2 horizon ranges to gray (10YR 6/1) ; that 
of the B2ir horizon to dark brown (7.5YR 4/4) or dark yel- 
lowish brown (10YR 4/4); and that of the A’2 horizon to 
brown (10¥R 5/3). 

The reaction of the B’t&A’2 horizon is slightly acid or neu- 
tral. In the B’t layers of this horizon, the color ranges to dark 
yellowish brown (10YR 4/4), dark brown (7.5YR 4/4), or 
brown (7.5YR 5/4). In places there are B’t layers below a 
depth of 66 inches, but they are thinner and farther apart than 
those above that depth. 

Chelsea soils formed in the same kind of material as Mont- 
calm, Kalkaska, Rubicon, and Croswell soils, Multiple B‘t hori- 
zons, which are characteristic of Chelsea soils, are lacking 
from the Kalkaska, Rubicon, and Croswell soils but are more 
numerous and nearer the surface in Montcalm soils than in 
‘Chelsea soils. Chelsea soils lack the limy, sandy and gravelly 
TIC horizon that is characteristic of Mancelona soils, which 
occur nearby. 


Chelsea loamy sand, 0 to 6 percent slopes (Ch8).—This 
soil occurs on lake plains and outwash plains and also on 
ridgetops and in small level areas on the uplands. The in- 
dividual areas in the uplands are much smaller than those 
on the plains. 

This soil has the profile described as typical of the series. 
In some places the surface layer is black and is 2 to 5 
inches thick; in some the texture is light loamy sand to a 
depth of about 18 or 20 inches; and in others the texture 
in the uppermost 8 feet is dominantly loamy sand and the 
bands oF sandy loam or loamy sand in the lower part are 
lacking. Included in mapping were eroded spots in which 
the surface layer is sand and is lighter colored; spots of 
Rubicon soils, which are sand throughout; and spots of 
Montcalm soils, which have one thick layer of sandy loam 
in the subsoil. Also included were areas in which limy 

ravel occurs deep in the subsoil, and others, mainly near 
Baer textured upland soils, in which clay loam occurs 
within 66 inches of the surface. 

Fertility is low, the organic-matter content is low, and 
the available water capacity is low. Erosion and soil blow- 
ing are hazards where crops are grown. 

Most areas of this soil have been cleared and cultivated 
in the past. Many of the areas once cultivated are now idle 
and are covered with grass and weeds. Others have been 
planted to pine for Christmas trees or for timber. Some of 
the acreage is still used for crops. Cropping systems com- 
monly consist largely of close-growing or early-maturing 
crops. (Capability unit [Vs-4 (5a) ; woodland suitability 
group E) 

Chelsea loamy sand, 6 to 12 percent slopes (ChC),— 
This soil is on lake plains, outwash plains, and sandy 
moraines throughout the country. The slopes are short, 
and those on the uplands are irregular. 

The surface is grayish-brown loamy sand or sand, as a 
result of the mixing of some subsoil material with the sur- 
face layer by plowing. Included in mapping were some 
severely eroded spots; in these places the surface layer is 
yellowish-brown sand and the bands of finer textured ma- 
terial are within 8 feet of the surface. Also included were a 
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few spots in which the surface layer is dark grayish-brown 
loamy sand and the bands of finer textured material below 
a depth of 42 inches are thinner and fewer. Small areas 
were included in which the texture is loamy sand to a 
depth of 2 or 3 feet and the bands in the lowest layer of the 
profile are lacking or are distinguishable only by color. 
Included in mapping were spots of Rubicon soils, which 
are sandy throughout, and areas in which the slope is less 
than 6 percent or more than 12 percent. 

Fertility is low, and the available water capacity is low. 
Water erosion and soil blowing are hazards. 

Most of this soil has been cleared and cultivated, but 
many areas once cultivated are now in permanent pasture 
or have been reforested with pine trees, Some areas are 
still cultivated. Long cropping systems that consist mainly 
of meadow crops and small grain are usual. (Capability 
unit VIs-1 (5a) ; woodland suitability group E) 

Chelsea complex, 0 to 6 percent slopes (C!B).—This 
mapping unit occurs in the western part of the county. 
About 60 percent of the acreage consists of Chelsea soils, 
and about 30 percent of Rubicon soils that have a loamy 
substratum. Most of the rest consists of small areas of 
other sandy soils. 

In most areas the surface layer is dark grayish-brown 
loamy sand, but in some places this layer is dark-brown 
loamy sand and the texture throughout is dominantly 
loamy sand. In some places, mainly in Olive and Crockery 
Townships, the sandy loam layers are thicker and more 
numerous than is typical. In some places a continuous fine- 
textured layer occurs at a depth of 42 to 66 inches. In- 
cluded in mapping were small eroded spots in which the 
surface layer is yellowish-brown sand and the layers of 
sandy loam start ata depth of 42 to 48 inches. Also in- 
cluded were spots of Croswell soils, which are only mod- 
erately well drained and are faintly mottled at or below a 
depth of 20 inches. 

Natural fertility is low, the available water capacity is 
low, and permeability is rapid. The organic-matter con- 
tent is low. Erosion and soil blowing are hazards. 

Most areas of these soils have been cleared and culti- 
vated in the past, but many are now idle and are covered 
with grass and weeds. Some are used for spring pasture, 
and some have been reforested with pine for Christmas 
trees or for timber. A few areas are still wooded. Corn, 
small grain, and hay are grown in some areas, Cropping 
systems are generally long and are dominated by close- 
growing, early-maturing crops. (Capability unit [Vs4 
(5a) ; woodland suitability group EF) 


Cohoctah Series 


The Cohoctah series consists of very poorly drained soils 
on first bottoms. These soils developed in water-deposited 
sandy loam and loam. They have a high water table and 
are flooded frequently. 

In a typical profile, the surface layer consists of very 
dark gray loam and is about 13 inches thick. Below this 
is an 8-inch layer of dark-gray, streaked, friable sandy 
loam; a 12-inch layer of grayish-brown, mottled, friable 
fine sandy loam; a 7-inch layer of very dark grayish- 
brown, mottled, friable sandy loam; and at least 20 inches 
of grayish-brown, mottled, friable sandy loam. 

Fertility is high, the available water capacity is high, 
permeability is moderate to moderately rapid, and runoff 


is very slow. The high water table hinders cultivation and 
restricts the growth of plant roots. The grayish colors 
result from prolonged saturation. 

Few areas of Cohoctah soils are used for crops. Most 
are in pasture or are idle or still wooded. The native vege- 
tation is a mixture of lowland hardwoods, including elm, 
ash, maple, cottonwoed, and sycamore. 

Typical profile of Cohoctah loam, undisturbed, located 
in the SEYSEY,SW1, sec. 22, T. 7 N., R. 18 W. (Tall- 
madge Township) : 


A1—0O to 18 inches, very dark gray (10YR 3/1) loam; weak, 
medium, granular structure; friable; mildly alkaline; 
clear, smooth boundary. 

Clg—18 to 21 inches, dark-gray (10YR 4/1) sandy loam; many, 
medium, distinct, very dark brown (10YR 2/2) ver- 
tical streaks; weak, coarse, subangular blocky struc- 
ture; friable; moderately alkaline; clear, smooth 
boundary. 

C2g—21 to 33 inches, grayish-brown (10¥R 5/2) fine sandy 
loam; many, fine, distinct, yellowish-red (SYR 5/6) 
mottles; weak, coarse, subangular blocky structure, 
grading to massive; friable; moderately alkaline; 
abrupt, smooth boundary. 

C3g—33 to 40 inches, very dark grayish-brown (10YR 3/2) 
loam ; few, fine, prominent, gray (10¥R 5/1) mottles; 
massive; friable; moderately alkaline; abrupt, wavy 
boundary. 

C4g—40 to 60 inches, grayish-brown (10¥R 5/2) sandy loam ; 
common, medium, distinct, yellowish-brown (10YR 
5/8) mottles; weak, coarse, subangular blocky struc- 
ture; friable; moderately alkaline. 


The horizons and the strata within the horizons vary in 
thickness and in texture. The dominant range in texture is 
from loam to loamy fine sand, but thin layers of fine sand and 
silt loam occur in some areas. The range in reaction is from 
slightly acid to moderately alkaline. 

In cultivated areas there is an Ap horizon that is 7 to 10 
inches thick, The ‘texture of this layer is loam, sandy loam, silt 
loam, or loamy fine sand, and the color ranges to black (10YR 
2/1) or very dark grayish brown (10YR 3/2). The structure 
is weak or moderate granular. Below the Ap horizon in this 
area is a 3- to 8-inch Al horizon that is very dark gray (10YR 
83/1), very dark brown (10YR 2/2), or very dark grayish 
brown (10YR 3/2). 

The color of the Cg horizon has a hue of 10YR, a value of 
8, 4, 5, or 6, and a chroma of 1 or 2, The mottles in this 
horizon range from faint to prominent. 

Cohoctah soils formed in the same kind of material as 
Ceresco soils, which occur nearby, but Cohoctah soils are 
more poorly drained than Ceresco soils and are grayer through- 
out. Ceresco soils are more poorly drained and generally 
coarser textured ‘than Sloan soils. 


Cohoctah loam (0 to 2 percent slopes) (Cm).—This soil 
occurs throughout the county, on first bottoms that are 
mainly nearly level but include slight depressions and 
slight elevations. 

The surface layer of this soil is very dark gray or black 
and is 10 to 15 inches thick. Floods often deposit new mate- 
rial of various colors and textures. Some areas are not 
easily accessible. Included in mapping were spots of finer 
textured Sloan soils, which occupy many of the slight 
depressions, and of better drained Ceresco soils, which 
occupy many of the slightly elevated areas. 

Fertility is high, and the available water capacity is 
high. Drainage is very poor, and installing artificial drain- 
age facilities is difficult. Floods are frequent, and frost 
is a hazard to crops. 

Many areas of this soil are still wooded, and many 
are used for native pasture. Corn and hay are the main 
crops grown. (Capability unit IfIw-12 (2c) ; woodland 
suitability group O) 
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Conover Series 


The Conover series consists of somewhat poorly drained 
soils that occur-on till plains in the southeastern part of 
the county. ; 

In a typical profile, the surface layer consists of very 
dark grayish-brown loam and is about 8 inches thick. The 
subsoil is about 21 inches thick. The upper 5 inches con- 
sists of pale-brown, mottled, firm loam, and the lower 16 
inches of yellowish-brown and grayish-brown, mottled, 
firm clay loam. The underlying material, at a depth of 
29 inches, is light brownish-gray, mottled, limy heavy 
loam; itextendstoadepthofatleast60inches, 

Fertility is high, the available water capacity is high, 
permeability is moderate, and runoff is slow. Erosion is 
a hazard. 

Most areas of these soils are cleared and cultivated. 
Corn, small grain, and hay are the main crops. Very 
little of the acreage is wooded. The native vegetation in- 
cludes hard maple, soft maple, beech, red oak, hickory, 
and some basswood. 

Typical profile of Conover loam, 2 to 6 percent slopes, 
cultivated, located in the NE1Y4ZSEYNEYNWY, sec. 14, 
T.5 N.,, R. 14 W. (Zeeland Township) : 


Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) loam; 
moderate, medium, granular structure, friable; 
neutral; abrupt, smooth boundary. 

Bi—8 to 13 inches, pale-brown (10YR 6/3) loam; common, 
medium, distinct, yellowish-brown (10YR 5/8) mottles 
and few, medium, distinct, light brownish-gray 
(10¥YR 6/2) mottles; moderate, medium, subangular 
blocky sturcture; firm; very strongly acid; gradual, 
wavy boundary. 

B21t—13 to 23 inches, yellowish-brown (10YR 5/4) clay loam; 
many, medium, distinct, yellowish-brown (10YR 5/8) 
and few, medium, distinct, light-gray (10YR 7/2) mot- 
tles; strong, medium, subangular blocky structure; 
firm; light brownish-gray (10YR 6/2) clay films on 
ped faces; strongly acid; gradual, wavy boundary. 

B22tg—23 to 29 inches, grayish-brown (10YR 5/2) clay loam; 
common, medium, distinct, yellowish-brown (10YR 
5/4) mottles; strong, coarse, subangular blocky 
structure; firm; slightly acid; clear, wavy boundary. 

Cg—29 to 60 inches, light brownish-gray (10YR 6/2) heavy 
loam ; common, medium, distinct, brown (10YR 5/8) 
mottles; moderate, medium, subangular blocky 
structure; firm; vertical streaks of lime are grayish 
brown (10YR 5/2) ; calcareous. 


The solum is 20 to about 42 inches thick. In reaction it 
ranges from very strongly acid to neutral, but it is dominantly 
medium acid. 

In undisturbed areas the profile includes an Al and A2 
horizon, each 3 to 6 inches thick. The color of the A1 horizon 
ig very dark gray (10YR 8/1), and that of the A2 is grayish 
brown (10YR 5/2) or brown (10YR 5/3). An A2 horizon as 
much as 4 inches thick also occurs in some cultivated areas. 
Profiles that have an A2 horizon generally lack a B1 horizon. 

In the Ap horizon the color ranges to very dark brown (10YR 
2/2) or very dark gray (10YR 3/1). 

The texture of the B2t horizon is clay loam or silty clay 
loam. The color of this horizon ranges to grayish brown (10YR 
5/2), brown (10¥R 5/3-4/8), yellowish brown (10YR 5/6), 
or dark yellowish brown (10YR 4/4). 

The texture of the C horizon is loam, heavy loam, or light 
clay loam. The color of this horizon ranges to grayish brown 
(10YR 5/2) or brown (10YR 5/8). 

Conover soils occur near Sims soils and Metamora soils, They 
are better drained than Sims soils, and they have a finer tex- 
tured B2t horizon than Metamora soils. Conover soils are in the 
‘same ‘drainage class as Kibbie soils, but they lack the layers of 
silt and very fine sand in the C horizon that are characteristic 
of Kibbie soils, 


Conover loam, 2 to 6 percent slopes (CnB).—This soil 
occurs on gently undulating till plains in the southeastern 
part of the county. Some areas have long, uniform slopes; 
others have short, irregular slopes dissected with depres- 
sions and shallow drainageways. 

Included in mapping were areas of poorly drained 
Sims soils in the depressions and drainageways; of well- 
drained. Miami soils at slightly higher elevations; and of 
coarser textured Metamora soils. Also included were 
eroded ridgetops where the surface layer is brown or dark 
grayish brown. In places the texture of the underlying 
material is clay loam. 

Fertility is high, and the available water capacity is 
high. Natural drainage is somewhat poor, and artificial 
drainage is needed. Erosion is a hazard. 

Most areas of this soil are used for crops, mainly corn, 
small grain, and hay. (Capability unit IIw-3 (2.5b); 
woodland suitability group Z) 


Croswell Series 


The Croswell series consists of moderately well drained 
soils of the sandy outwash plains and lake plains, These 
soils developed in deep deposits of acid sand. 

In a typical profile, the surface layer consists of very 
dark brown sand and is only about 2 inches thick, Below 
this is a 6-inch subsurface layer of gray sand. The subsoil, 
about 16 inches thick, consists of very friable sand. It is 
dark brown in the upper 6 inches and dark yellowish 
brown and mottled in the lower 10 inches. The underlying 
material, at a depth of 24 inches, is light yellowish-brown, 
mottled sand; it extends to a depth of at least 60 inches. 

Fertility is low, the organic-matter content is low, and 
the available water capacity is low. Permeability is rapid 
above the fluctuating water table. These soils are saturated 
during periods of rainy weather. The upper part of the 
profile dries out quickly after the rain stops, but the part 
below a depth of 36 inches remains wet. The soils erode 
and blow readily if exposed. 

Only a few areas of Croswell soils are cultivated. Many 
areas that were cultivated in the past are now idle or are 
used for supplemental pasture. Other areas once culti- 
vated have been reforested with pine for Christmas trees 
or for timber. Some areas are second-growth, woodlots. The 
native vegetation is mainly a mixture of hardwoods and 
white pine but includes some hemlock. 

pical profile of Croswell sand, 0 to 6 percent slopes, 
undisturbed, located in the NWYANEWSEl, sec. 6, T. 7 
N., R. 14 W. (Allendale Township) : 


Al—0 to 2 inches, very dark brown (10YR 2/2) sand; weak, 
fine, granular structure; very friable; very strongly 
acid; abrupt, wavy boundary. 

A2—2 to 8 inches, gray (10YR 5/1) sand; weak, coarse, sub- 
angular blocky structure; very friable; very strongly 
acid; clear, irregular boundary. 

B21ir—8 to 14 inches, dark-brown (7.5YR 4/4) sand; weak, 
coarse, subangular blocky structure; very friable; 
strongly acid ; clear, wavy boundary. 

B22ir—14 to 24 inches, dark yellowish-brown (10YR 4/4) sand: 
many, medium, distinct, grayish-brown (10YR 5/2) 
mottles; weak, coarse, subangular blocky structure; 
very friable; strongly acid; gradual, wavy boundary. 

C—24 to 60 inches, light yellowish-brown (10YR 6/4) sand; 
common, medium, distinct, grayish-brown (10YR 5/2) 
mottles; single grain; loose; medium acid. 


In cultivated areas there is a 6- to 10-inch Ap horizon that 
is very dark grayish brown (10YR 8/2) or dark gray (10YR 
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4/1). Where the Ap horizon is almost at its maximum thick- 
ness, the A2 horizon is very thin or lacking. 

The texture of the Al horizon is sand or loamy sand, and 
the color ranges to very dark gray (10YR 3/1). The texture of 
the A2 horizon is sand or light loamy sand, and the color ranges 
to light gray (10YR 6/1) or light brownish gray (10YR 6/2). 

The color of the B21ir horizon ranges to dark yellowish brown 
10X¥R 4/4) or reddish brown (5YR 4/4), and that of the B22ir 
horizon to dark brown (7.5YR 4/4). The depth to mottling 
ranges from about 14 to 24 inches. The mottles have a hue of 
10¥R, a value of 5 or more, and a chroma of 2 or less. In a few 
places the profile contains small chunks of ortstein, and in some 
places the lower part of the subsoil contains a little dark 
reddish-brown (2.5YR 3/4), shotlike cemented material. 

Croswell soils, Rubicon soils, and Au Gres soils all formed 
in similar material, Croswell soils differ from Rubicon soils in 
having mottles in the B22ir horizon and from Au Gres soils in 
being moderately well drained instead of somewhat poorly 
drained. 

Croswell sand, 0 to 6 percent slopes (Cr8).—This soil 
is on lake plains and outwash plains in the eastern section 
of the county. The areas range in size from a few acres to 
more than 100 acres. Most are fairly large. 

This soil has the profile described as typical of the series. 
In some areas the texture of the surface layer is loamy sand 
instead of sand. Included in mapping were spots of well- 
drained Rubicon soils and of somewhat poorly drained 
Au Gres soils. Also included, mostly where the plains grade 
into the uplands, were spots in which a fine-textured sub- 
stratum occurs at a depth of 42 inches. Other inclusions are 
blow-outs and other eroded areas. 

Fertility is low, and the available water capacity is low. 
The soil erodes and blows readily. 

This soil is not well suited to crops, and only a few areas 
are cultivated. Most areas are idle or have been reforested 
with pine. (Capability unit IVs4 (5a); woodland suit- 
ability group E 

Croswell and Au Gres sands, 0 to 6 percent slopes 
(CwB).—This unit occurs on sandy plains in the western 
part of the county. Croswell sand predominates in some 
areas, and Au Gres sand in other. 

Both soils have a fluctuating water table that rises dur- 
ing prolonged periods of rainy weather. The water table 
rises closer to the surface in Au Gres soils than in Croswell 
soils, and as a result Au Gres soils are mottled closer to the 
surface. Both soils have a thicker, darker colored surface 
layer in undisturbed areas than in eroded areas. 

These soils are low in fertility and in organic-matter 
content. They are wet in spring and dry in summer. When 
bare they erode easily and are susceptible to blowing. 

Most large areas of this unit have been cleared and were 
cultivated at one time. Many are now idle and are covered 
with weeds and grass and scattered quaking aspen, fire 
cherry, and scrub oak. Other areas have been reforested 
with pine intended for Christmas trees or for timber. Only 
a few areas are now cultivated. (Capability unit IVs—4 
(Croswell—ta, Au Gres—ib) ; Croswell soil in woodland 
suitability group E, Au Gres soil in woodland suitability 
group F) 


Deer Park Series 


The Deer Park series consists of well-drained soils that 
occur on stabilized dunes and beach ridges along the shore 
of Lake Michigan and on older stabilized dunes as far in- 
land as Crockery, Robinson, and Olive Townships. These 
soils developed in slightly acid, loose sand. 


In a typical profile, a 2-inch layer of black organic mate- 
rial is at the surface. Below the organic material is a 1- 
inch layer of very dark gray sand and then a 10-inch layer 
of pale-brown sand. The subsoil, about 7 inches thick, 
consists of light yellowish-brown, loose sand. At a depth of 
about 18 inches is pale-brown sand; this extends to a 
depth of at least 66 inches. 

ertility is very low, the available water capacity is very 

low, and permeability is rapid, If the native vegetation is 
removed, these soils start to blow and are very difficult to 
stabilize again. 

Deer Park soils are not suitable for farming, but they 
have esthetic and recreational values as cottage sites, parks, 
and scenic wooded areas. The native vegetation in the areas 
nearest the lake, where the climate is tempered somewhat, 
consists of a dense growth of beech, maple, red oak, white 
pine, and hemlock. In areas more than a quarter of a mile 
inland, the vegetation is a mixture of hardwoods and 
conifers that includes white oak, black oak, aspen, and 
white pine. Some of the inland areas once supported nearly 
pure stands of white pine. 

Typical profile of Deer Park sand, 6 to 18 percent 
slopes, undisturbed, on a 15-percent lee slope of a wooded 
fore dune, located in the SE1,4NEYNEY, sec. 1, T. 8 N., 
R. 17 W. (Spring Lake-West Township) : 

O2—2 inches to 0, black (10YR 2/1) organic mat; a few light 
yellowish-brown (10YR 6/4) sand grains intermixed; 
single grain; friable; slightly acid; abrupt, smooth 
boundary. 

Al—0O to 1 inch, very dark.gray (10YR 3/1) sand; light yel- 
lowish-brown (10YR 6/4) sand grains intermixed give 
horizon a “salt and pepper” appearance; single grain; 
loose; medium acid; clear, wavy boundary. 

A2—I to 11 inches, pale-brown (10YR 6/8) sand; single grain; 
few, fine, faint, gray (10YR 6/1) organic stains in 
uppermost 3 inches; loose; medium acid; gradual, 
wavy boundary. 

Bir—11 to 18 inches, light yellowish-brown (10YR 6/4) sand; 
single grain; loose; medium acid; gradual, wavy 
boundary, 

C—18 to 66 inches, pale-brown (10YR 6/3) sand; single grain; 
loose; slightly acid. 


In some profiles the reaction ranges to mildly alkaline below 
a depth of 3 feet. 

The A1 horizon is lacking from the profile in some places, and 
the A2 horizon is immediately below the O2 horizon. In the A2 
horizon the color ranges to light gray (10YR 6/1), light 
brownish gray (10YR 6/2), or gray (10YR 5/1). 

The Bir horizon is weakly expressed and in places is not 
readily distinguishable. The color of this horizon ranges to 
yellowish brown (10YR 5/4) or brown (10YR 5/3). 

Deer Park soils and Rubicon soils formed in similar material, 
but Deer Park soils have a lighter colored and less well de- 
veloped Bir horizon than Rubicon soils. 

Deer Park sand, 0 to 6 percent slopes (DpB).—This soil 
occurs as small stable areas within steeper areas in the 
dunes along Lake Michigan. Some areas are on the saddles 
between dunes, some are on the crests of dunes, and some 
are on the lower slopes. Most areas are within a quarter ofa 
mile of the lake, but some are as far inland as Crockery, 
Robinson, and Olive Townships. 

In disturbed spots the surface layer is pale brown. There 
are small areas in which the organic mat is more than 2 
inches thick and others that have an overburden of wind- 
blown light yellowish-brown or pale-brown sand 1 to 4 
inches thick. Included in mapping were soils that have a 
brighter colored subsoil. In some of the inland areas, the 
soil is similar to Rubicon soils, 
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This Deer Park soil is very low in fertility and in avail- 
able water capacity. It is highly susceptible to blowing if 
the vegetation is removed, and it is difficult to stabilize once 
it has started to blow. 

This soil.is highly valued for cottage sites. Access to 
some areas is difficult. (Capability unit VIIs-1 (5.8a) ; 
woodland suitability group H) 

Deer Park sand, 6 to 18.percent slopes (DpD).—This 
soil occurs as stable areas on the sides and lee slopes of 
dunes and. beach ridges along Lake Michigan and on sta- 
bilized dunes farther inland. Nearly all the areas are 
within a quarter of a mile of the lake, but some are as far 
inland as Crockery, Robinson, and Olive Townships. 

This soil has the profile described as typical of the series, 
but variations in the profile occur from place to place. In 
places the pale-brown sand is at the surface. In many of 
the inland areas, this soil is similar to the Rubicon soils. 

This Deer Park soil is very low in fertility and in avail- 
able water capacity. It is highly susceptible to erosion if 
the vegetation is removed. 

This soil is not suitable for farming, but it has esthetic 
and recreational values. Most of the areas along the lake 
are covered with a forest of beech, maple, red oak, white 
pine, and hemlock. Other areas are covered with beach- 
grass and briers. (Capability unit VIIs-1 (5.82) ; wood- 
land suitability group H) : 

Deer Park sand, 18 to 45 percent slopes (DpF).—This 
soil is on dunes and beach ridges. Nearly all areas are 
within a quarter of a mile of Lake Michigan, but some are 
as far inland as Crockery, Robinson, and Olive Townships. 

The light yellowish-brown subsoil is lacking from the 
profile of this soil, and the organic mat at the surface is 
lacking or is very thin. In some places the pale-brown un- 
derlying material is at the surface. Included are areas in 
which the slope is less than 18 percent. In the inland areas 
this soil resembles Rubicon soils. 

This Deer Park soil is very low in fertility and in avail- 
able water capacity. It is highly susceptible to blowing if 
the vegetation is removed. 

This soil is not suitable for farming, but it will po ae 
a dense forest and has esthetic and recreational values 
Much of the acreage is covered with a forest of beech, 
maple, red oak, white pine, and hemlock. Some has a cover 
of beachgrass and briers. ¢ Capability unit VIIs-1 (5.32) ; 
woodland suitability group 11) 


Edwards Series 


The Edwards series consists of very poorly drained, level 
to depressional, organic soils that occur on flood plains and 
on uplands. These soils are underlain with marl at a 
depth of 12 to 42 inches. 

In a typical profile, the surface layer consists of well- 
decomposed black muck and is about 12 inches thick. 
Below this is an 18-inch layer of partly decomposed, black 
mucky peat that contains some dark reddish-brown 
woody fragments. The underlying material, at a depth of 
30 inches, consists of light-eray marl; it extends to a depth 
of at least 60 inches. 

Fertility is low, and the available water capacity is high. 
Permeability is rapid in the organic layers and is variable 
in the marl. Runoff is very slow to ponded, and water from 
surrounding areas runs onto these soils. The water table is 


at or very near the surface unless lowered by artificial 
drainage. Drainage is difficult, and overdrainage can cause 
settling and decomposition and make the soils susceptible 
to blowing. Frost damage to crops is a hazard. 

Many areas have been cleared and drained and are used 
to grow special crops, including celery, onions, and carrots. 
Crops need special mixtures of fertilizer. Some areas are 
still wooded. The native vegetation consists of lowland 
hardwocds, including elm, ash, red maple, and cotton- 
wood; the stands also contain northern white-cedar. Trees 
grow slowly and are shallow rooted. ; 

Typical profile of Edwards muck, cultivated, located in 
the SW14SW1ASEY, sec. 83, T. 5 N., KR. 18 W. (James- 
town Township) : 

1—0 to 12 inches, black (10YR 2/1), well-decomposed muck ; 
moderate, fine, granular structure; friable; medium 
acid; abrupt, wavy boundary. 

2—12 to 30 inches, black (SYR 2/1), partly decomposed mucky 
peat; moderate, fine, granular structure; friable; con- 
tains some woody fragments that are dark reddish 
brown (5YR 3/2) ; neutral; abrupt, smooth boundary. 

I1C—30 to 60 inches, light-gray (10YR 6/1) mar]; yellowish-red 
(5YR 4/6) root channels; massive; nonplastic; highly 
calcareous. 


The depth to marl ranges from 12 to 42 inches. The reaction 
of the organic layers ranges from medium acid to mildly 
alkaline. Both woody and fibrous materials are included. The 
color depends on the nature of the original material. The hue 
is predominantly 10YR to 5YR, the value 2 or 3, and the chroma 
1, 2, or 3. The color of the marl varies but is predominantly 
light gray (10YR 6/1 or 2.5Y 7/2). 

Edwards soils are similar to Carlisle, Houghton, Adrian, and 
Warners soils, In Edwards soils, the organic deposit is between 
12 and 42 inches thick; in Carlisle and Houghton soils, it is 
more than 42 inches thick ; and in Warners soils, it is less than 
12 inches thick. Edwards soils are underlain with marl, and 
Adrian soils with sand. 

Edwards muck (0 to 2 percent slopes) (Ed).—This soil 
occurs in nearly level areas and depressions on flood plains 
and in potholes and depressions on uplands. 

In some places, mainly where this soil grades to more 
strongly sloping soils on uplands, there is a 6- to 12-inch 
overwash of very dark gray to dark grayish-brown mineral 
material. Included in mapping were spots that have been 
damaged by soil blowing; in these spots the surface layer 
includes small chunks of grayish marl. Near Hudsonville 
is a small included area in which mineral material is mixed 
with the organic material and the texture of the surface 
layer is silt loam. 

A unique area in the vicinity of Hudsonville was also 
mapped as part of this unit. In this area the organic ma- 
terial is extremely acid and contains calcium sulfate crys- 
tals; in certain lights, the surface appears to be covered 
with small pieces of broken glass. Highly calcareous marl 
occurs at a depth of 18 to 36 inches, and in places there is 
sand below the marl at a depth of 42 to 48 inches. 

Fertility is low, and the available water capacity is 
high. Drainage is needed for most crops. Installing drain- 
age facilities is difficult, and overdrainage can cause set- 
tling and decomposition. Blowing is a hazard when the soil 
is dry and exposed. 

Most areas of this soil are used for crops or pasture. A. 
few small areas in upland depressions are wooded. Onions, 
carrots, and celery are grown, as well as corn and forage 
crops. (Capability unit [Vw-6 (M/mce); woodland suita- 
bility group U) 
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Fox Series 


The Fox series consists of well-drained soils that occur 
on outwash plains, deltas, terraces, and rolling uplands. 
These soils are underlain at a depth of about 38 inches with 
coarse sand and gravel. 

In a typical profile, the surface layer consists of dark- 
brown sandy loam and is about 7 inches thick. The subsoil 
is about 31 inches thick. The uppermost 5 inches is yellow- 
ish-brown, friable heavy loamy sand; the next 8 inches 
is dark-brown, friable heavy sandy loam; and the lowest 
18 inches is reddish-brown, firm gravelly sandy clay loam. 
The underlying material, at a depth of 38 inches, is light 
yellowish-brown coarse sand and gravel. 

Fertility is medium, the available water capacity is 
moderate, and permeability is moderate. Runoff is slow to 
medium, depending on the slope. Erosion and blowing are 
hazards if the soil is exposed. 

Fox soils are moderately well suited to crops, and most 
of the acreage is cultivated. Some of it is in orchards. 
Some areas formerly cultivated are now idle, and some 
have been converted to building sites. Some areas are 
sources of sand and gravel. A few are still wooded. The 
native vegetation is mainly a mixture of hardwoods, in- 
cluding beech, hard maple, oak, hickory, and largetooth 
aspen; it also contains some white pine. 

Typical profile of Fox sandy loam, 0 to 6 percent slopes, 
cultivated, located in the SW14ANWIANWY, sec. 14, T. 5 
N., R. 18 W. (Jamestown Township) : 


Ap—0 to 7 inches, dark-brown (10YR 4/38) sandy loam; weak, 
fine, granular structure; friable; medium acid; 
abrupt, smooth boundary. 

B1-—7 to 12 inches, yellowish-brown (10YR 5/4) heavy loamy 
sand; weak, coarse, subangular blocky structure; 
friable; strongly acid; clear, irregular boundary. 

B21t—12 to 20 inches, dark-brown (7.5YR 4/4) heavy sandy 
loam; weak, medium, subangular blocky structure; 
friable; medium acid; clear, irregular boundary. 

B22t—20 to 38 inches, reddish-brown (5YR 4/4) gravelly heavy 
sandy clay loam; weak, medium, subangular blocky 
structure; firm; abrupt, irregular boundary. 

IIC—88 to 60 inches, light yellowish-brown (1L0YR 6/4) coarse 
sand and gravel; single grain; loose; neutral. 


The solum is 24 to 42 inches thick. It contains pebbles and 
cobblestones in varying amounts. 

In undisturbed areas the profile includes a dark-gray (10YR 
4/1) Al horizon that is 3 to 6 inches thick. The texture of this 
horizon is loamy sand, sandy loam, or loam. In some places 
there is a thin A2 horizon that has a texture range of loamy 
sand to loam and a color range of light yellowish brown (10YR 
6/4) to brown (10YR 5/8). 

The texture of the Ap horizon is loamy sand, sandy loam, 
or loam. 

In some places the profile lacks a Bi horizon. The texture 
of the B21t horizon is sandy loam or sandy clay loam, and 
the color ranges to yellowish brown (10YR 5/4). In the B22t 
horizon, the texture is gravelly sandy clay loam or gravelly 
heavy clay loam, and the color ranges to dark brown (7.5YR 
4/4) or dark reddish brown (5YR 3/4). 

In some places the profile includes a B3 horizon of gravelly 
sandy loam or gravelly loamy sand, Tongues of B matertal, 
more than 12 inches wide in some places, commonly extend into 
the IIC horizon. 

The reaction of the IIC horizon ranges from neutral to 
moderately alkaline. 

Fox soils, Boyer svils, and Oshtemo soils all formed in 
similar material, Fox soils have a thicker B2t horizon than 
Boyer and Oshtemo soils. Fox soils and Hillsdale soils are 
in the same drainage class, but Hillsdale soils lack the sandy 
and gravelly IIC horizon that is characteristic of Fox soils. 


Fox sandy loam, 0 to 6 percent slopes (FoB)—This soil 
occurs as small, scattered areas on outwash plains and on 
rolling uplands. 

In places the texture of the surface layer is loam instead 
of sandy loam, and in places the color is very dark grayish 
brown instead of dark brown. Included in mapping were 
small areas of Boyer soils, which are coarser textured and 
lighter colored than this Fox soil. Other inclusions are 
areas in which the reaction is more acid and the depth to 
the gravelly substratum is more than 42 inches, and areas 
in which the slope is slightly more than 6 percent and the 
surface layer is eroded and lighter colored. 

Fertility is medium. The available water capacity is 
moderate, and the shortage of moisture is especially notice- 
able in July, in August, and in the early part of Septem- 
ber. The soil blows readily when exposed. Maintenance of 
the organic-matter content is a problem if crops are grown. 

Most areas of this soil have been cleared and cultivated. 
Corn, small grain, and hay are the common crops. Some 
areas formerly cultivated are now idle or are in grass. 
Sand and gravel are extracted from some areas, Limita- 
tions for construction are slight. (Capability unit IIs—2 
(8a) ; woodland suitability group K) 


Gilford Series 


The Gilford series consists of poorly drained and ver 
poorly drained soils that occupy lake plains, outwas 
plains, glacial drainageways, and deltas. These soils de- 
veloped in sandy loam and loamy sand material that was 
18 to 40 inches thick over stratified sand and gravel. 

In a typical profile, the surface layer consists of black 
sandy loam and is about 12 inches thick. The subsoil is 19 
inches thick. The uppermost 3 inches is grayish-brown, 
mottled and streaked, friable loamy sand; the next 4 
inches is brown; mottled, friable loamy sand; and the 
lowest 12 inches is dark-gray, mottled, friable sandy loam. 
The underlying material, at a depth of 81 inches, is gray 
sand and gravel; it extends to a depth of at least 66 inches. 

Fertility is medium, and the available water capacity is 
low. Runoff is very slow or ponded, The water table is 
near the surface much of the time. The dull grayish colors 
are the result of prolonged saturation. The growth of 
plant roots is limited by the water table, and frost dam- 
age to crops is a hazard. Permeability is moderate if the 
water table is lowered. 

Many areas of Gilford soils have been cleared and are 
cultivated. Other areas are used for pasture or are idle. 
Some swampy woodlots exist, but trees grow slowly and 
are generally of low quality. The native vegetation is a 
mixture of hardwoods, including elm, ash, red maple, cot- 
tonwood, and some white birch. 

Typical profile of Gilford sandy loam, cultivated, 1o- 
cated in the SWI,SW)X sec. 27, T. 6.N., R. 138 W. (George- 
town Township, 300 feet north of Van Buren Street, on 
22nd Avenue) : 

Ap—0 to 10 inches, black (10YR 2/1) sandy loam; moderate 
fine, granular structure; friable; high in organic- 
matter content; slightly acid; clear, smooth boundary. 

A1—10 to 12 inches, black (N 2/0) sandy loam; moderate, 
medium, subangular blocky structure; friable; high in 
organic-matter content; slightly acid; abrupt, smooth 
boundary. 


B21ig—12 to 15 inches, grayish-brown (2.5Y 5/2) loamy sand; 
many, medium, distinct, brown (10YR 5/3) mottles; 
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many vertical streaks of black (10YR 2/1); weak, 
coarse, subangular blocky structure; friable; medium 
acid; clear, wavy boundary. 

B22—15 to 19 inches, brown (10YR 5/3) loamy sand; many, 
medium, distinct, very dark grayish-brown (10YR 
8/2) mottles and few, medium, faint, yellowish-brown 
(10YR 5/6) mottles; weak, medium, subangular 
blocky structure; friable; medium acid; gradual, 
wavy boundary. 

B23g—19 to 81 inches, dark-gray (5Y 4/1) sandy loam; many, 
coarse, faint, olive-gray (5Y 4/2) mottles; weak, 
medium, subangular blocky structure; friable; 
slightly acid; clear, wavy boundary. 

IICg—81 to 66 inches, gray (5Y 5/1) sand and gravel; single 
grain; loose; mildly alkaline. 

The thickness of the solum ranges from 18 to 40 inches but 
is dominantly between 24 and 36 inches. The reaction ranges 
from medium acid to neutral. 

In undisturbed areas the profile includes a black (10Y¥R 2/1) 
or very dark gray (10YR 38/1) Al horizon that is 7 to 12 inches 
thick. A layer of muck 4 to 12 inches thick is at the surface in 
some places, and in others stones occur at the surface. 

The color of the Ap horizon ranges to very dark gray (10YR 


ae B21g horizon contains varying amounts of gravel. The 
texture is sandy loam or loamy sand, and the color ranges to 
gray (10YR 5/1) or grayish brown (10YR 5/2). In some pro- 
files this horizon is unmottled. In the B22 and B23g horizons, 
the texture ranges from heavy gravelly loamy sand to light 
sandy clay loam. Where the texture is light sandy clay loam, 
the combined thickness of these horizons is less than 6 inches. 

In places the I1Cg horizon is dominantly coarse sand. In 
reaction this layer ranges from neutral to moderately alkaline. 

Gilford soils are similar in drainage to Bruce and Granby 
soils, Gilford soils have a sandy and gravelly IICg horizon ; 
Bruce soils have layers of silt loam in the Cg horizon. Gil- 
ford soils have a B2 horizon; Granby soils do not. 

Gilford sandy loam (0 to 2 percent slopes) (Gd).—This 
nearly level to depressional soil occurs on outwash plains 
and lake plains and in-glacial drainageways. Some of the 
areas on plains and in drainageways are fairly large. 

Included in mapping were areas in the eastern and 
southeastern parts of the county in which the profile is 
somewhat different from the one described as typical. In 
some places, mainly in the southeastern part, the surface 
layer is loam or loamy sand instead of sandy loam, the 
subsoil and underlying material are more acid, and the 
underlying material is at a depth of more than 42 inches 
and is medium acid in reaction. Also in the eastern part 
of the county are areas in which the sandy and gravelly 
substratum is lacking, the texture of the subsoil and sub- 
stratum is predominantly fine sand or loamy fine sand, 
and the texture of the surface layer is loam or loamy fine 
sand. Other spots included in mapping are some that have 
a finer textured subsoil and some in which a thin layer of 
muck or peat is buried within the profile. Areas of Glad- 
win soils occur on slight elevations in the landscape, and 
areas of Granby soils in sandy spots, : 

This Gilford soil is medium in fertility and low in avail- 
able water capacity. Runoff is very slow or ponded. The 
water table is high much of the time. Permeability is 
moderate if the water table is lowered. Installation and 
maintenance of artificial drainage systems are difficult, and 
overdrainage can be damaging. Frost damage to crops is a 
hazard, 

Most areas of this soil have been cleared and drained and 
are cultivated. The common field crops are grown and also, 
on selected sites, special crops, including pickling cucum- 
bers, melons, and vegetables. Undrained areas are used 
mainly for pasture; some are idle. Some areas are still 
wooded, but trees grow slowly and are shallow rooted. This 


soil is also a potential source of gravel and sand. (Capa- 
bility unit TI[w-6 (4c) ; woodland suitability group W) 


Gladwin Series 


The Gladwin series consists of somewhat poorly drained 
soils that occur on outwash plains, terraces, and deltas. 

In a typical profile, the surface layer consists of very 
dark gray sandy loam and is about 7 inches thick. Below 
this is a 4-inch subsurface layer of gray, mottled loamy 
sand. The subsoil is 15 inches thick. The upper 6 inches is 
dark-brown, mottled, friable loamy sand, and the lower 
9 inches is dark yellowish-brown, mottled, friable gravelly 
sandy loam. The underlying material, at a depth of 26 
inches, is light brownish-gray, mottled, limy coarse sand 
and gravel ; it extends toa depth of several feet. 

Gladwin soils are low in natural fertility, have a low 
available water capacity, and are moderately permeable. 
They have a fluctuating water table that rises in spring 
and recedes in summer, The mottles in the subsoil indicate 
excessive wetness for part of the year. Runoff is slow to 
very slow. 

Many areas of these soils have been cleared and drained 
and are used for crops. Cropping systems commonly con- 
sist leneely of small grain ie hay. Some areas are idle or 
are used for pasture. Others are still wooded. The native 
vegetation consists mainly of hardwoods, including red 
maple, sugar maple, ash, oak, and birch; it also contains 
some white pine. Sand and gravel are obtained from some 
areas. 

Typical profile of Gladwin sandy loam, 0 to 2 percent 
slopes, cultivated, located in the SW1Z4SW1IANEI, sec. 29, 
T.5 .N., R. 14 W. (Zeeland Township) : 


Ap—0 to 7 inches, very dark gray (10YR 3/1) sandy loam; 
weak, medium, granular structure; friable; medium 
acid; abrupt, smooth boundary. 

A2—7 to 11 inches, gray (10YR 5/1) loamy sand; common, 
medium, distinct, very dark grayish-brown (10YR 3/2) 
motiles and few, medium, distinct, strong-brown 
(7.5YR 5/8) mottles; weak, medium, subangular 
blocky structure; friable; medium acid; clear, ir- 
regular boundary. 

Bir—11 to 17 inches, dark-brown (7.5YR 4/4) loamy sand; 
common, medium, distinct, olive-brown (2.5Y 4/4) mot- 
tles and few, fine, prominent, brown (10YR 5/3) mot- 
tles; weak, coarse, subangular blocky structure; fri- 
able; slightly acid; clear, wavy boundary. 

B't—17 to 26 inches, dark yellowish-brown (10YR 4/4) gravel- 
ly sandy loam; common, medium, distinct, grayish- 
brown (10YR 5/2) and pale-brown (10YR 6/3) mot- 
ties; weak, medium, subangular blocky structure; fri- 
able; neutral :.gradual, wavy boundary. 

TIIC—26 to 60 inches, light brownish-gray (10YR 6/2) coarse 
sand and gravel; common, coarse, faint, brown (10YR 
5/3) mottles; single grain, loose; calcareous, 


The solum is 18 to 40 inches thick. In reaction it ranges 
from strongly acid to neutral, becoming less acid with increas- 
ing depth. Varying amounts of gravel occur within the solum, 
and in a few places the Ap horizon contains some cobblestones. 

In undisturbed areas the profile includes a 2- to 4inch Al 
horizon that has a texture of sandy loam or loamy sand and 
ds very dark gray (10YR 3/1) or very dark grayish brown 
(10YR 8/2) in color. 

The texture of the Ap horizon is sandy loam or loamy sand. 
The A2 horizon ranges in color to gray (10¥R 6/1) or light 
brownish gray (10YR 6/2). In some places it is unmottled. 

In the Bir horizon the matrix color ranges to dark yellowish 
brown (10YR 4/4), and the mottles are faint to prominent. 
The texture of this horizon is light sandy loam or loamy sand. 
Below the Bir in some profiles is an A’2 horizon that is gray 
(10YR 5/1) or grayish brown (10YR 5/2) and mottled. The 
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matrix color of the B’t horizon ranges to grayish brown (10YR 
5/2) or brown (10YR 5/8). The texture of this horizon is 
heavy sandy loam, gravelly sandy loam, or gravelly light 
clay loam, 

‘The upper part of the IIC horizon is neutral to moderately 
alkaline in reaction. The lower part is calcareous. 

Gladwin soils formed in the same kind of material as Man- 
celona and Gilford soils, which occur nearby. Gladwin soils 
are less well drained than Mancelona soils and have more 
gray mottles; they are better drained and less gray than 
Gilford soils: Gladwin soils are in the same drainage class 
as Kibbie soils, which lack the sandy and gravelly IIC horizon 
that is characteristic of Gladwin soils. 

Gladwin sandy foam, 0 to 2 percent slopes (GeA).— 
This soil occurs on outwash plains and on low terraces 
along streams on the uplands. It is associated with Gilford 
and Lacota soils, which are in lower positions and are more 
poorly drained, and with Mancelona and Montcalm oils, 
which are better drained. 

This soil has the profile described as typical of the Glad- 
win series. Included in mapping were areas in the south- 
eastern part of the county in which the reaction is more 
acid than is typical and the depth to the underlying mate- 
rial is more than 40 inches. In other included areas in the 
southeastern part of the county, the surface layer is thicker 
than is typical, the upper part of the subsoil is yellowish 
brown, and the subsoil is very strongly acid in places. In 
other areas limy clay loam occurs at a depth of 40 to 66 
inches, and the sandy and gravelly layer is thin and is 
less alkaline than is typical; most of these areas are where 
the plains and uplands meet. Included also were small 
areas in depressions and waterways in which the surface 
layer is thicker and darker colored than that in the typical 
profile; spots in which the dark-brown subsoil is exposed 
as a result of erosion; and gently sloping areas, 

Fertility is medium, and the available water capacity 
is low. The fluctuating water table causes the soil to be 
excessively wet at some times and droughty at others. 
Drainage is needed for most crops. After prolonged pe- 
riods of dry weather, the soil blows readily. 

Most areas of this soil have been cleared and cultivated. 
Corn, small grain, and hay are the common crops. Some 
areas are idle, some are used for pasture, a few are still 
wooded, and others are supplying sand and gravel. 
( Capability unit IIIw-5 (4b) ; woodland suitability group 


Gladwin sandy loam, 2 to 6 percent slopes (GeB).— 
This soil occurs on outwash plains and on low terraces 
along streams on the uplands. Associated with it are Gil- 
ford and Lacota soils, which are in lower positions and 
are more poorly drained, and Mancelona and Montcalm 
soils, which are at higher elevations and are better drained. 

Included with this soil in mapping were areas in the 
southeastern part of the county in etdeh the reaction is 
more acid than is typical and the depth to the underlying 
material is more than 40 inches. Also in this part of the 
county are areas in which the surface layer is thicker than 
is typical and the upper part of the subsoil is yellowish 
brown. The subsoil is very strongly acid in places, In other 
areas limy clay loam occurs at a depth of 40 to 66 inches 
and the sandy and gravelly layer is thin and is less alkaline 
than is typical; most of these areas are where the plains 
and uplands merge. Included also were small areas in de- 
pressions and waterways in which the surface layer is 
thicker and darker colored than that in the typical profile; 
spots in which the dark-brown subsoil is exposed as a result 


of erosion; smal] areas that are nearly level; and some 
higher spots where the upper part of the subsoil is free of 
mottles. 

Fertility is medium, and the available water capacity is 
low. Although the water table does not rise as close to the 
surface as in the nearly level soil of this series, drainage is 
needed for most crops. The soil becomes droughty when 
the water table recedes in summer. Soil blowing is a haz- 
ard, especially during the dry months of. summer. 

Most areas of this soil have been cleared and cultivated. 
Corn, small grain, and hay are the common crops. Some 
areas once galtieated are now idle or are used for pasture. 
A few areas are still wooded, and a few are supplying sand 
and gravel. (Capability unit IIIw-5 (4b) ; woodland suit- 
ability group F) 


Glendora Series 


The Glendora series consists of poorly drained to very 
poorly drained soils on first bottoms. These soils are under- 
lain with coarse-textured material at a depth of only 10 
inches. 

In a typical profile, the surface layer consists of black 
sandy loam and is about 10 inches thick. Below this is 
about 15 inches of loamy sand; the upper 6 inches is gray- 
ish brown and mottled, and the lower 9 inches is pale brown 
and mottled. At a depth of 25 inches is grayish-brown, 
mottled, loose sand. 

Fertility is low, the available water capacity is low, and 
permeability is rapid. Floods are frequent. Runoff is very 
slow, and water ponds after heavy rain and after floods. 

Most areas are idle or in pasture or woods. The native 
vegetation consists mainly of low-quality, slow-growing 
lowland hardwoods, including elm, ash, and cottonwood; 
it also contains some northern white-cedar. Trees are shal- 
low rooted. 

Typical ‘Sloe of Glendora sandy loam, undisturbed, lo- 
cated in the NWI14NEYNWI, sec. 18, T. 7 N., RB. 16 
W. (Grand Haven Township) : 


Al—0 to 10 inches, black (10YR 2/1) sandy loam; weak, 
medium, granular structure; friable; slightly acid; 
abrupt, wavy boundary. 

Clg—10 to 16 inches, grayish-brown (10YR 5/2) loamy sand; 
common, medium, distinct, very dark gray (10YR 3/1) 
and few, fine, distinct, strong-brown (7.5YR 5/8) mot- 
tles; weak, medium, subangular blocky structure; 
very friable; neutral; clear, wavy boundary. 

C2—16 to 25 inches, pale-brown (10YR 6/8) loamy sand; com- 
mon, coarse, distinct, dark grayish-brown (10YR 4/2) 
mottles; weak, coarse, subangular blocky structure; 
very friable; neutral; gradual, wavy boundary. 

C8—25 to 50 inches, grayish-brown (10YR 5/2) sand; few, 
coarse, distinct, very dark gray (10YR 3/1) mottles; 
single grain; loose; mildly alkaline. 


The reaction of the profile ranges from medium acid to 
mildly alkaline. 

The color of the Al horizon ranges to very dark grayish 
brown (10YR 3/1), and the texture to loamy sand. In a few 
places a thin layer of organic material covers the surface. 

In the C horizon the basic color ranges from gray (10YR 
5/1) to pale brown (10YR 6/3). Mottles in this horizon are 
faint to prominent. The Clg, C2, and C8 horizons vary in 
thickness as well as in texture and other characteristics. Thin 
strata of finer textured material occur in some profiles, and 
a thin layer of organic material or of dark-colored alluvium 
in some. The lower part of the C horizon is gravelly in places. 

Glendora soils and Algansee soils formed in similar material. 
Glendora soils are in lower positions and are more poorly 
drained than Algansee soils. Glendora soils and Granby soils 
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have similar drainage, but Glendora soils formed in alluvial 
material and have a less coarse textured substratum than 
Granby soils. 

Glendora sandy loam (0 to 2 percent slopes) (Gl).— 
This soil is on first bottoms, mainly in the western part of 
the county. It has short slopes, generally of less than 2 per- 
cent. Associated with it are areas of Algansee soils, which 
occupy second bottoms and natural levees. . 

In some places a thin layer of organic material covers 
the surface. Included in mapping were spots of Algansee 
soils. 

Fertility is low, the available water capacity is low, per- 
meability is rapid, and runoff is very slow to ponded. 
Floods are frequent. Frost is a hazard. 

Most areas of this soil are in woods or pasture, Some 
are idle. (Capability unit [I[Iw-14 (L4c) ; woodland suit- 
ability group O) 


Granby Series 


The Granby series consists of poorly drained and very 
poorly drained soils that occur both on plains and on 
uplands. 

In a typical profile, the surface layer consists of black 
loamy sand and is about 10 inches thick. Below the surface 
layer, and extending to a depth of at least 60 inches, are 
layers of dark-gray, light brownish-gray, and light-gray, 
mottled, loose or very friable sand. 

Fertility is low, the available water capacity is low, 
permeability is rapid, and runoff is very slow to ponded. 
Controlled ‘artificial drainage is needed for most crops; 
droughtiness results if the water table is lowered too much. 
Soil blowing is a hazard when the soil is dry and exposed. 

Most areas of these soils have been cleared and culti- 
vated. Many are now idle or used for pasture. Almost all 
areas now cultivated are drained artificially, mainly by 
means of open ditches. Some areas are still wooded. The 
native vegetation consists mainly of lowland hardwoods, 
including elm, ash, red maple, cottonwood, and some 
willow; it also contains some spruce and northern white- 
cedar. 

Typical profile of Granby loamy sand, cultivated, lo- 
cated in the SEYSEWNEI, sec, 28, T. 7 N., R. 15 W. 
(Robinson Township) : 


Ap—0O to 10 inches, black (10YR 2/1) loamy sand; high in 


organic-matter content; weak, medium, granular 
structure; very friable; neutral; abrupt, wavy 
boundary. 


Clg—10 to 16 inches, dark-gray (10YR 4/1) sand; weak, 
coarse, subangular blocky structure; loose; slightly 
acid; gradual, wavy boundary. 

C2—16 to 32 inches, light brownish-gray (10YR 6/2) sand; 
common, medium, distinct, dark-gray (10YR 4/1) and 
gray (10YR 5/1) mottles; weak, coarse, subangular 
blocky structure; very friable; neutral; clear, wavy 
boundary. 

C3—82 to 60 inches, light-gray (10YR 7/2) sand; common, 
medium, faint, grayish-brown (10Y¥R 5/2) mottles 
and few, medium, distinct, gray (10YR 5/1) mottles; 
single grain; loose; neutral. 


In some places a layer of muck less than 12 inches thick is at 
the surface. 

The texture of the Ap horizon is loam, fine sandy loam, 
sandy loam, loamy sand, or loamy fine sand. The color of this 
horizon ranges to very dark gray (10YR 3/1). Where the 
Ap horizon is less than 10 inches thick, it is underlain with a 
black (10YR 2/1) or very dark gray (10YR 3/1) A1 horizon 
that is 2 to 6 inches thick. The thickness of the Ap horizon, or of 


the Ap and the Al together, is 10 to about 15 inches. In some 
places the profile includes a gray (10YR 6/1 or 5/1) A2g 
horizon 4 to 8 inches thick. 

The texture of the Clg horizon is loamy sand in some 
places, Faint to prominent mottles occur in this horizon in 
some profiles. In a few places there are thin, discontinous 
layers of very fine sand, silt, and loam below a depth of 20 
inches. 

The reaction in the Ap horizon and the upper part of the 
C horizon ranges from medium acid to neutral. 

Granby soils occur near Adrian, Gilford, and Glendora soils. 
They differ from Adrian soils in consisting mainly of mineral 
rather than organic material; they lack the B2 horizon and 
the sandy and gravelly IICg horizon that is characteristic 
of Gilford soils; and they formed from a different kind of 
material than Glendora soils and are not subject to flooding. 


Granby loamy sand (0 to 2 percent slopes) (Gm).—This 
soil is on plains and in wet depressions on uplands. Most 
areas of it are in the western part of the. county. The 
individual areas are fairly large. Associated with this 
soil are Granby fine sandy loam and Au Gres-Saugatuck 
sands, 0 to 6 percent slopes. 

This soil has the profile described as typical of the series. 
There are areas in which the surface layer is darker 
colored and is less than 10 inches thick. In some such areas 
the reaction throughout the profile is more acid than is 
typical. Loamy sand is the dominant texture in some 
profiles. In areas that have been cultivated for a long time, 
the surface layer is lighter colored, and in some cultivated 
areas the dark-colored surface layer has been completely 
removed by erosion. A salt-and-pepper appearance of the 
surface in some areas is the result of soil blowing, which 
has mixed dark-colored sand or loamy sand from the sur- 
face layer with lighter colored sand from lower layers. 
In some depressions where the soil is undisturbed, a layer 
of organic material as much as 12 inches thick is at the 
surface. Included in mapping were spots of Adrian soils; 
small areas of Au Gres-Saugatuck sands, 0 to 6 percent 
slopes, on slight knolls and ridges; areas of Brevort and 
Pinconning soils, which are of loamy texture within 42 
inches of the surface and occur where the sandy plains 
and loamy uplands meet; gently sloping areas near the 
margins of depressions; better drained soils at slightly 
higher elevations; and spots of soils that are dominantly 
of sandy loam texture below the surface layer. 

Fertility is low, and the available water capacity is 
low. The water table is high. Soil blowing and loss of 
organic matter are likely if the water table is lowered by 
artificial drainage. Frost damage to crops is a hazard. 

Many areas of these soils have been cleared and drained 
and are cultivated. Long rotations that consist largely of 
close-growing and early-maturing crops are usual. 
Specialty crops, including blueberries, melons, and pick- 
ling cucumbers, are grown in selected areas. Many areas 
are idle, and others are used only for pasture. (Capability 
unit TIIw-11 (5c); woodland suitability group Q) 

Granby fine sandy loam (0 to 2 percent slopes) (Gn).— 
This soil is on plains and in wet depressions on uplands. 
Most areas are in the western part of the county. The 
individual areas are fairly large. Associated with this 
soil are Granby loamy sand and Au Gres-Saugatuck sands, 
0 to 6 percent slopes. 

The surface layer is very dark gray or black. The lower 
layers contain more fine sand than is typical of the series. 
Tn some areas the surface layer is less than 10 inches 
thick; in other areas the reaction in the upper part of the 
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profile is more acid than is typical. Loamy sand is the 
dominant texture in some places, especially in the smaller 
depressions. Where the soil has been cultivated for a long 
time, the surface layer is lighter colored; in some cul- 
tivated areas the dark-colored surface layer has been com- 
pletely removed by erosion. A salt-and-pepper appearance 
of the surface in some areas is the result of soil blowing, 
which has mixed dark-colored sand or loamy sand from 
the surface layer with lighter colored sand from lower 
layers. In some depressions where the soil is undisturbed, 
a layer of organic material as much as 12 inches thick is at 
the surface. Spots of Adrian soils were included in map- 
ping. Also included were gently sloping areas near the 
margins of depressions. 

Fertility is low. The available water capacity is slightly 
higher than that of Granby loamy sand. The water table 
is high. Soil blowing and loss of organic matter are likely 
if the water table is lowered by artificial drainage, 

Many areas have been drained and are used for crops. 
Long rotations in which close-growing and early-maturing 
crops predominate are usual. Many areas are idle or are 
used only for native pasture. (Capability unit I1Iw-11 
(5c) ; woodland suitability group Q) 


Gravel Pits 


A number of Gravel pits (Gr) in Ottawa County are 
large enough to be shown on the soil map as separate units. 
Those too small to be delineated separately are shown by 
symbols, Also shown as part of this mapping unit are bor- 
row pits, which are areas from which material other than 
gravel has been removed for use at another location. Some 
relatively new gravel pits, mostly in the western part of 
the county, are not shown on the soil map. 

Along the Grand River are some very large pits from 
which Jarge amounts of gravel are being removed. Ihe 
gravel is transported by barge to Lake Michigan and from 
there to markets outside the county. A number of older pits 
have been abandoried ; some of these are now covered with 
scattered trees, brush, and weeds; some are bare of vege- 
tation; and some are filled with water but are unsafe for 
recreational uses. The abandoned pits are used by wildlife. 
(Capability unit VIIIs-1 (Sa); no woodland suitability 
classification) 


Hettinger Series 


The Hettinger series consists of poorly drained soils that 


occur on water-worked till plains, on lake plains, and in 
glacial drainageways. These soils developed in stratified 
silty clay loam, clay loam, and silt loam. 

In a typical profile, the surface layer consists of black 
foam and is about 8 inches thick. The subsoil is about 20 
inches thick. The uppermost 3 inches is mottled light-gray 
and dark-gray, friable to firm heavy silt loam; the next 9 
inches is mottled grayish-brown and very dark gray, firm 
silty clay loam; and the lowermost 8 inches is mottled 
light-gray and dark-gray, friable light silty clay loam. The 
underlying material, at a depth of 28 inches, consists of a 
4-inch layer of grayish-brown, mottled, limy silty clay 
loam over light brownish-gray, mottled, limy, silty clay 
loam stratified with a few thin layers of very dark gray silt 
loam. 

422-714—72—_3 


Fertility is high, the available water capacity is high, 
permeability is moderately slow, and runoff is slow to 
ponded. The water table is high much of the year unless 
lowered by artificial drainage. The excessive wetness hin- 
ders plant growth and interferes with the use of machin- 
ery. The soils warm up slowly in spring. Frost damage to 
crops is a hazard. : 

If artificially drained, Hettinger soils are well suited to 
crops, and most areas have been cleared and are cultivated. 
Installation and maintenance of drainage. facilities are 
difficult in places. A few areas are still wooded. The native 
vegetation 1s a mixture of lowland hardwoods, including 
elm, red maple, ash, swamp white oak, and some sycamore. 

Typical profile of Hettinger loam, cultivated, located in 
the NWIYANEYWNEY, sec. 34, T. 6 N., R. 15 W. (Olive 
Township) : 


Ap—0 to 8 inches, black (10¥R 2/1) loam; moderate, medium, 
granular structure; friable; neutral; abrupt, wavy 
boundary. 

Big—8 to 11 inches, mottled light-gray (10¥R 6/1) and dark- 
gray (10YR 4/1) heavy silt loam; vertical streaks of 
very dark gray (10YR 38/1); weak, medium, sub- 
angular blocky structure; friable to firm; neutral; 
clear, wavy boundary. 

B2ig—1li to 20 inches, mottled grayish-brown (2.5Y 5/2) and 
very dark gray (N 3/0) silty clay loam; weak, coarse, 
subangular blocky structure; firm; mildly alkaline; 
clear, wavy boundary. 

B22g—20 to 28 inches, mottled light-gray (1OYR 6/1) and 
dark-gray (10YR 4/1) light silty clay loam; weak, 
coarse, angular blocky structure; friable; calcareous ; 
clear, wavy boundary. 

Clg—28 to 32 inches, grayish-brown (10YR 5/2) silty clay 
loam; many, fine, distinct, yellowish-brown (10YR 
5/6) mottles ; moderate, medium, angular blocky struc- 
ture; firm; calcareous; abrupt, wavy boundary. 

C2g—32 to 50 inches, light brownish-gray (2.5Y 6/2), stratified 
silty clay loam; many, medium, faint, light-gray (2.5Y 
7/2) mottles and few, fine, distinct, very dark gray 
(N 3/0) mottles; weak, medium, angular blocky strue- 
ture; firm; thin strata of very dark gray (N 8/0) 
silt loam, 


The reaction of the solum ranges from slightly acid to moder- 
ately alkaline. Some profiles are calcareous at a depth of 12 
inches. 

In undisturbed areas there is a black (10YR 2/1) or very 
dark gray (10YR 3/1) A1 horizon that is 6 to 10 inches thick. 

The color of the Ap horizon ranges to very dark brown 
(1O¥R 2/2), and the texture is clay loam, silt loam, loam, or 
sandy’ loam. Below the Ap horizon in some places is an Al 
horizon that is 1 to 3 inches thick and has a clear or abrupt 
lower boundary. 

In the Bg horizon, the colors have a hue of 10YR or 2.5Y, a 
value of 4, 5, or 6, and a chroma of 1 or 2, The mottles in 
this horizon are faint to prominent. The texture is dominantly 
silty clay loam or clay loam, but in some places this horizon 
includes 1- to 6-inch strata of silt loam, loam, or fine sandy 
loam. 

The texture of the Cg horizon also is dominantly silty clay 
loam or clay loam, but in some places this horizon includes 1- 
to 6-inch strata of clay, very fine sandy loam, silt.loam, loam, 
or sand. 

Hettinger soils are in the same drainage class as Sims and 
Bruce soils and occupy similar positions on the landscape. 
Hettinger soils have thin layers of silt loam in the C2g horizon, 
which Sims soils lack. They have a finer textured Cg horizon 
than Bruce soils. 


Hettinger loam (0 to 2 percent slopes) (Hg)—This 
nearly level to depressional soil occurs on water-worked 
till plains, on lake plains, and in glacial drainageways. 

In some areas the texture of the surface layer is clay 
loam, silt loam, or sandy loam. In the old glacial drainage- 
way in Tallmadge Township, the surface layer is thicker 
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than is typical, one or more layers of fine-textured alln- 
vium occur at a depth of 2 to 8 feet, and coarse-textured 
material occurs below a depth of 3 feet. Included in map- 
ping were spots of Bowers soils, which are less poorly 
drained than Hettinger soils;-spots.of Bruce soils, which 
are slightly coarser textured throughout; and spots of 
Sims soils, which lack the strata of silt loam in the under- 
lying material. ; hs 

Fertility is high, and the available water capacity is 
high. Frost damage to crops is a hazard in some places. 
Artificial drainage is sealed Y 

Tf drained this soil is well suited to crops. Most areas 
have been cleared and are cultivated. Corn, small grain, 
and hay are the common crops. Cropping systems are com- 
monly 3 to 4 years long. A few areas are still wooded, but 
trees grow slowly and are of low quality. (Capability unit 
IIw-2 (1.5¢) ; woodland suitability group P) 


Hillsdale Series 


The Hillsdale series consists of well-drained soils that 
occur in the undulating to rolling countryside in the 
southeastern part of the county. ; 

In a typical profile, the surface layer consists of dark 
grayish-brown sandy loam and is only 3 inches thick, Be- 
low this is a 4-inch subsurface layer of pale-brown, friable 
sandy loam. The subsoil extends to a depth of 78 inches. It 
consists of 7 inches of yellowish-brown over dark yellow- 
ish-brown, friable sandy loam; 9 inches of dark-brown, 
friable sandy clay loam; and 55 inches of strong-brown, 
friable sandy loam. The underlying material is hght yel- 
lowish-brown sandy loam. ie 

Fertility is medium, the available water capacity is mod- 
erate, and permeability is moderate. Runoff is moderate to 
rapid, depending on the slope. In dry years, most crops are 
affected by a moisture shortage late in the growing sea- 
son. Erosion and soil blowing are hazards, 

Most areas of Hillsdale soils have been cleared and are 
used for crops. A few areas are in orchards, a few are in 

asture, and a few are still wooded. The native vegetation 
is a mixture of hardwoods, including sugar maple, oak, 
and hickory. 

Typical profile of Hillsdale sandy loam, 2 to 6 percent 
slopes, undisturbed, located in the NEYNEWNEY, sec. 
36, T. 5 N., R. 18 W. (Jamestown Township) : 

A1l—0 to 8 inches, dark grayish-brown (10YR 4/2) sandy 
loam ; moderate, medium, granular structure; friable; 
strongly acid; abrupt, smooth boundary. 

A2—3 to 7 inches, pale-brown (10¥R 6/3) sandy loam; weak, 
thin, platy structure; friable; very strongly acid; 
gradual, wavy boundary. 

Bi—7 to 11 inches, yellowish-brown (10YR 5/4) sandy loam; 
moderate, medium, subangular blocky structure; fri- 
able; very strongly acid; clear, wavy boundary. 

B21t—11 to 14 inches, dark yellowish-brown (10YR 4/4) heavy 
sandy loam; moderate, medium, subangular blocky 
structure; friable; extremely acid; clear, wavy 
boundary. 3 

B22t—14 to 28 inches, dark-brown (7.5YR 4/4) sandy clay 
loam; strong, coarse, subangular blocky structure; 
friable; extremely acid; clear, wavy boundary. 

B23-—23 to 43 inches, strong-brown (7.5YR 5/6) sandy loam; 
moderate, medium, subangular blocky structure; fri- 
able; extremely acid; gradual, wavy boundary. 

B3—48 to 78 inches, strong-brown (7.5YR 5/6) sandy loam; 
weak, medium, subangular blocky structure; friable; 
very strongly acid in upper part, grading to strongly 
acid in lower part; gradual, wavy boundary. 


C—78 inches +, light yellowish-brown (10YR 6/4) sandy 
loam; weak, coarse, subangular blocky structure; fri- 
able; medium acid. 


The solum is 3144 to more than 6 feet thick. In reaction it is 
extremely acid or strongly acid. 

In cultivated areas the Al and A2 horizons have been mixed 
and now form an Ap horizon that is 6 to 10 inches thick. The 
texture of the Ap horizon is loam, fine sandy loam, sandy 
loam, or loamy sand, and the color is dark gray (10YR 4/1) or 
dark grayish brown (10YR 4/2). 

The texture of the A1 horizon is loam, fine sandy loam, sandy 
loam, or loamy sand. In the A2 horizon the color ranges to 
brown (10YR 5/3). 

The color of the B1 horizon ranges to dark brown (10YR 
4/3). Some profiles lack a B1 horizon. In the B2 and B3 hori- 
zons, the colors have a hue of 7.5YR or 10YR, a value of 4 or 
5, and a chroma of 3, 4, or 6. The texture of the B2 horizon 
ranges from sandy loam to sandy clay loam or light clay loam. 
The weighted average clay content of the B2 horizon is less 
than 18 percent. In places the solum contains pockets or dis- 
continuous layers of loamy sand and sand 2 to 12 inches thick; 
generally these are below a depth of 36 inches. 

The C horizon has a loamy sand texture in places. It con- 
tains pockets of noncalcareous sand and gravel. In reaction it 
ranges from strongly acid to moderately alkaline, commonly 
being strongly acid in the uppermost few inches and becoming 
less acid with increasing depth. 

Hillsdale soils oceur near Miami, Spinks, and Oshtemo soils. 
Hillsdale soils have a coarser textured and more acid C hori- 
zon than Miami soils; they have a thicker and finer textured 
Bt horizon than Spinks soils; and they lack the sandy and 
gravelly IIC horizon that is characteristic of Oshtemo soils. 

Hillsdale sandy loam, 2 to 6 percent slopes (HIB). 
Most of this soil is on hillsides and rounded hilltops in the 
southeastern part of the county. 

This soil] has the profile described as typical of the series, 
but variations in the profile occur from place to place. In 
some areas the plow layer consists of dark grayish-brown 
sandy loam and the subsurface layer is lacking or very 
thin. Included in mapping were spots that have a coarser 
textured layer and subsoil, small spots in which the surface 
layer is loam, some in which the reaction is less acid than is 
typical, and a few short slopes of more than 6 percent. In 
an area located partly in Jamestown Township and partly 
in Zeeland Township, the profile contains more fine sand 
than is typical, the slope range is 0 to about 4 percent, 
drainage is moderately good, and the reaction is less acid 
than is typical. 

Fertility is medium, and the available water capacity is 
moderate, The organic-matter content is low. In prolonged 
periods of dry weather, the soil becomes droughty. It is 
easily eroded and is susceptible to blowing. Where eroded 
it becomes hard and crusty upon drying. 

Nearly all areas have been cleared and are cultivated. 
Corn, small grain, and hay are the common crops. Orchards 
occupy some of the higher sites. There are a few second- 
growth woodlots, (Capability unit He-3 (3a); woodland 
suitability group K) 

Hillsdale sandy loam, 6 to 12 percent slopes (HIC).— 
This soil occurs mainly on hillsides in rolling areas in the 
southeastern part of the county. 

In most areas there is a plow layer of dark grayish- 
brown sandy loam and no subsurface layer. The depth to 
the light yellowish-brown underlying material is less than 
in the typical profile. In some eroded areas the surface 
layer is dark yellowish-brown sandy loam, the subsurface 
layer is dark-brown sandy clay loam, and the depth to the 
underlying material is about 42 inches. Included in map- 
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ping were short, irregular slopes of more than 12 percent 
and some slopes of less than 6 percent. 

Fertility is medium, and the available water capacity is 
moderate. Runoff is rapid. In eroded areas the organic- 
matter content is very low, tilth is poor, and the surface is 
hard and crusty when dry. Erosion is a serious hazard. 
The moisture supply is deficient late in the growing season. 

Most areas have been cleared and are cultivated. Corn, 
small grain, and hay are the common crops. Long cropping 
systems that include more than 2 years of hay are usual. A 
few areas are now in orchard, some are in grass, and a few 
are still wooded. (Capability unit IITe~5 (8a) ; woodland 
suitability group IX) 


Houghton Series 


The Houghton series consists of poorly drained, nearly 
level to depressional, organic soils that occur on wet plains, 
in drainageways, and on flood plains in the western part of 
the county. These soils consist of organic material derived 
mainly from reeds, sedges, and other herbaceous plants. 
In Ottawa County, Houghton soils occur in intricate pat- 
terns with Adrian soils and were mapped only as part of 
the complex called Adrian-Houghton mucks. 

In a typical profile of a Houghton soil, the surface layer 
consists of a well-decomposed, fibrous, black muck and is 
about 12 inches thick. Below this is a 6-inch layer of partly 
decomposed, woody and fibrous, black mucky peat. Below 
a depth of 18 inches is fibrous peat; the uppermost 7 inches 
of this is very dark brown, the next 7 inches is very dark 
grayish brown, and the part below a depth of 32 inches is 
dark reddish brown. The peat extends to a depth of several 
feet, 

Fertility is low, the available water capacity is high, and 
runoff is very slow to ponded. The water table is high un- 
less lowered by artificial drainage. Permeability is rapid 
if the water table is lowered. The organic material is likely 
to settle if overdrained, Frost damage to crops is a hazard. 
When dry, the soils are susceptible to blowing. 

Many areas are used for crops. Corn is grown in some 
of these areas, and special crops, including celery, onions, 
carrots, and mint, in others. Some areas are in pasture. The 
native vegetation is made up largely of fibrous plants, in- 
cluding marsh grasses, sedges, reeds, and cattails; it also 
includes herbs and lowland trees. 

Typical profile of Houghton muck, undisturbed, located 
in the NWYNEYSW1, sec. 85, T. 8 N., R. 15 W. 
(Crockery Township) : 

1—0 to 12 inches, black (10YR 2/1), well-decomposed, fibrous 
muck; weak, medium, granular structure; friable; 
neutral; clear, smooth boundary. 

2—12 to 18 inches, black (5YR 2/1) partly decomposed, mixed 
woody and fibrous mucky peat; weak, medium, sub- 
angular blocky structure; friable; neutral; diffuse, 
smooth boundary. 

38—18 to 25 inches, very dark brown (10YR 2/2), finely divided, 
fibrous peat; massive, friable; this horizon has a pasty 
appearance; slightly acid; clear, smooth boundary. 

4—25 to 32 inches, very dark grayish-brown (10YR 3/2), finely 
divided, fibrous peat; massive ; friable; neutral ; clear, 
smooth boundary. 


5—32 to 60 inches, dark reddish-brown (5YR 2/2), fine, fibrous 
peat; massive; friable; neutral. 


The reaction of the profile ranges from neutral to medium 
acid. 


The color of the surface layer is very dark brown (10YR 
2/2) in places, The second layer contains a few woody frag- 
ments. In some profiles the color of the fibrous peat becomes 
more yellow with increasing depth. In places mineral soil 
material underlies the organic material at a depth of 42 to 
66 inches. 

Houghton soils are similar to Carlisle, Adrian, and Linwood 
soils. Houghton soils consist of material derived from herba- 
ceous plants, and Carlisle soils of material derived from woody 
plants. Houghton soils typically consist of organic material to 
a depth of at least 5 feet; Adrian soils have a sandy ITC horizon 
and Linwood soils a loamy IIC horizon within 42 inches of the 
surface. 


Tosco Series 


The Tosco series consists of somewhat poorly drained 
soils that occur on Jake plains and till plains. These soils 
developed in 18 to 40 inches of sandy material over clay 
loam and silty clay loam. 

In a typical profile, the surface layer consists of dark 
grayish-brown loamy sand and is about 8 inches thick. Be- 
low this is a 4-inch subsurface layer of light-gray sand. 
The B horizon is about 22 inches thick. The uppermost 5 
inches is very dusky red and dark reddish-brown, very 
friable sand; the next 14 inches is yellowish-brown over 
light yellowish-brown, mottled, loose sand; and the lower- 
most 3 inches is brown, mottled, firm light silty clay loam. 
The underlying material, at a depth of 34 inches, 1s gray, 
mottled, limy clay loam. 

Fertility is low, the available water capacity is low, and 
runoff is slow. Permeability is rapid in the upper part of 
the profile and moderately slow in the lower part. The 
water table rises to within a foot or two of the surface 
during prolonged periods of wet weather. Unless it is 
lowered by artificial drainage, it delays tillage and plant- 
ing and restricts root development. 

Tosco soils are fairly well suited to crops, and most areas 
have been cleared and are cultivated. Some areas are still 
wooded. The native vegetation consists largely of hard- 
woods, including aspen, maple, oak, and elm; it also con- 
tains some white pine. 

Typical profile of Iosco loamy sand, 0 to 4 percent slopes, 
cultivated, located in the SE1ANWIANWI, sec. 19, T. 8 
N., R.13 W. (Wright Township) : 

Ap—O to 8 inches, dark grayish-brown (10YR 4/2) loamy sand; 
weak, medium, subangular blocky structure; very 
friable; medium acid; abrupt, smooth boundary. 

A2—8 to 12 inches, light-gray (10YR 6/1) sand ; weak, medium, 
subangular blocky structure breaking to single grain; 
loose; medium acid; clear, irregular boundary. 

B2ihir—12 to 17 inches, very dusky red (2.5YR 2/2) and 
dark reddish-brown (2.5YR 3/4) sand; weak, medium 
and coarse, subangular blocky structure; very 
friable; high in organic-matter content ; medium acid; 
clear, wavy boundary. 

B22ir—17 to 25 inches, yellowish-brown (10YR 5/8) sand; 
many, medium, faint, light yellowish-brown (10YR 
6/4) mottles; weak, medium, subangular blocky 
structure breaking to single grain ; loose ; medium acid; 
clear, wavy boundary. 

B3—25 to 31 inches, light yellowish-brown (10YR 6/4) sand; 
many; medium, distinct, yellowish-brown (10YR 5/8) 
mottles; single grain; loose; slightly acid; clear, 
wavy boundary. 

IIB’t—31 to 34 inches, brown (10YR 5/3) light silty clay loam: 
common, medium, faint, grayish-brown (10YR 5/2) 
mottles and many, medium, distinct; yellowish-brown 
(10YR 5/6) mottles; massive; firm; mildly alkaline; 
clear, wavy boundary. 
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II1Cg—84 to 60 inches, gray (10YR 5/1) clay loam; many, 
mediun, distinct, yellowish-brown (10YR 5/6) mottles 
and common, medium, faint, grayish-brown’ (10YR 
5/2) mottles; moderate, medium, subangular blocky 
structure; firm; calcareous. 


The depth to the IIB’t horizon ranges from 18 to 40 inches. 
The reaction in this horizon ranges from mildly alkaline to 
medium acid, and the reaction of the solum above this horizon 
from slightly acid to strongly acid. In some places the solum 
contains gravelly material. 

In undisturbed areas there is a very dark gray (10YR 3/1) 
Al horizon. 

The texture of the Ap horizon is sand in places, and the 
eolor ranges to very dark grayish brown (10¥R 3/2). In the 
A2 horizon the color ranges to pinkish gray (7.5YR 6/2-7/2) 
or light gray (10YR 7/1). Where the Ap horizon is more than 8 
inches thick, there may be no A2 horizon. The eolor of the 
B2ihir horizon ranges to dark reddish brown (5YR 3/2 or 
2.5YR 3/4), and that of the B22ir to dark brown (7.5YR 4/4) 
or dark yellowish brown (10YR 4/4). The texture of both the 
B2thir and the B22ir horizons is loamy sand in places. Chunks 
of ortstein occur in these horizons in some places. _ ; 

An A’2 horizon occurs just above the ITB’t horizon in some 
profiles. The color of the A’2 horizon is grayish brown (LOYR 
5/2), brown (10¥R 5/3), or pale brown (10¥R 6/3). 

In the IIB’t horizon, the color ranges to yellowish brown 
(10¥R 5/6), and the texture is sandy clay, sandy clay loain, 
or silty clay loam. . . : 

The texture of the I1I1Cg horizon is clay loam or silty clay 
loam. : 

Iosco soils and Menominee soils formed in similar material. 
Tosco soils are less well drained than Menominee soils and 
have more mottles in the upper part of the profile. Tosco soils 
are in the same drainage class as Allendale and Belding soils. 
They have a coarser textured IICg horizon than Allendale soils 
and a coarser textured B22ir horizon than Belding soils. 

Tosco loamy sand, 0 to 4 percent slopes (loA).—-This 
soil is on lake plains and till plains. It occupies low sandy 
ridges and long slopes next to drainageways. Nearly all 
areas are in the eastern part of the county. The individual 
areas are not large. Associated with this soil are Belding, 
Breckenridge, Kawkawlin, Nester, and Sims soils. _ 

This Iosco soil has the profile described as typical of 
the series, but variations in the profile occur from place 
to place. In some places the texture of the surface layer 
is sandy loam or sand, and in some the texture is sandy 
loam throughout. the surface layer and subsoil. In other 
places the subsoil includes a cemented sand layer, and in 
still others it contains some gravel. Some areas have an 
irregular surface. Included in mapping were areas of 
Brevort and Breckenridge soils, which are in minor de- 
pressions and drainageways; of Au Gres soils, in which 
sandy material extends to a depth of more than 40 inches; 
of Kawkawlin soils, in which clay loam occurs at a depth 
of less than 18 inches; and of Belding soils, which are 
slightly finer textured than Tosco soils in the upper part 
of the profile. Also included are some areas in which the 
slope is more than 4 percent. 

Fertility is low. Artificial drainage is needed to remove 
excess water in spring and in wet weather at other times 
of the year, but the available water capacity is low and 
during prolonged periods of dry weather the soil dries out 
and crops show the effects of moisture deficiency. 

Most of this soil is used for crops; some is used for 
pasture, and some is still wooded. Most areas are within 
fields that include other soils, and the irregular surface 
and sandy texture-of this Iosco soil result in uneven growth 
of crops in such fields. (Capability unit IIIw-9 (4/2b) ; 
woodland suitability group G) 
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Tosco and Allendale loamy sands, 0 to 4 percent 
slopes {lrA}.—This mapping unit is in the western part of 
the county; it occurs on lake plains, on uplands, and in 
the areas where the plains and uplands merge. Some areas 
consist predominantly of Iosco loamy sand and some pre- 
dominantly of Allendale loamy sand. The two soils ditfer 
mainly in the texture of the underlying material. Iosco 
soils are underlain with clay loam or silty clay loam at a 
depth of less than 40 inches, and Allendale soils have silty 
clay or-clay at a depth of less than 40 inches, 

Tosco loamy sand predominates in small areas on lower 
slopes and in pockets on the uplands; the surface in these 
areas is irrregular. Larger areas that are mostly Iosco 
loamy sand occur where the uplands and plains merge; in 
these areas the slope is more uniform. In places the texture 
of the Tosco soil is loamy fine sand. Included in mapping 
were eroded spots, some on knolls and ridges, in which 
the surface layer is sand and is lighter colored than that 
of the uneroded soil. Also included were spots of Brevort 
and Breckenridge soils in minor depressions, and spots 
of Au Gres soils, which are sandy to a depth of more 
than 40 inches. 

Allendale loamy sand predominates in the areas on lake 
plains. The larger of these areas are on gradual slopes to 
drainageways; in these places a sandy smear overlies the 
silty clay material. The smaller areas are on low, narrow 
ridges; in these the texture is finer than is typical. The 
texture of the Allendale soil is sandy loam or sand in some 
places. Included in mapping were spots of darker colored 
Pinconning and Hettinger soils in minor drainageways 
and small depressions. 

These Iosco and Allendale soils have a fluctuating water 
table that is high in spring and in the early part of sum- 
mer, Artificial drainage is needed for most crops, but dur- 
ing the summer the water table recedes and crops show 
the effects of moisture deficiency. Both water erosion and 
soil blowing are hazards, 

Nearly all areas of this unit have been cleared and cul- 
tivated. Corn, small grain, and hay are the common crops. 
Some areas are idle, and some are used for pasture. A 
few are wooded; most of these have been planted to pines 
intended for Christmas trees. (Capability unit I[Iw-9 
(Iosco—4/2b, Allendale—4/1b); woodland suitability 
group G) 

Josco-Belding complex, 2 to 6 percent slopes (IsB).— 
In the western part of the county, Iosco loamy sand and 
Belding sandy Joam occur together in such intricate pat- 
terns that neither can be shown separately on the soil map. 
The larger areas of this complex are on the lower part of 
slopes on uplands; the smaller are on low ridges on lake 
plains. The main difference between the two soils is that 
Tosco soils developed in sandy material and Belding soils 
in sandy loam material. Most areas are about 65 percent 
Tosco loamy sand, about 25 percent Belding sandy loam, 
and 10 percent other soils. 

In some parts of this complex, the surface layer is sandy 
loam and the subsoil is sandy material; in other parts, 
the surface layer is loamy sand.and the subsoil sandy loam. 
Included in mapping were spots of Menominee and Ubly 
soils that have slopes of more than 6 percent; of darker 
colored, more poorly drained Brevort and Breckenridge 
soils, which are in small depressions and waterways; and 
of eroded soils in which the surface layer is lighter colored 
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and the underlying material is within 18 inches of the 
surface. 

These soils have a fluctuating water table that is only 
a foot or two below the surface during prolonged periods 
of wet weather but is lower during the dry months of 
summer. Artificial drainage is needed for most crops. 
Both water erosion and soil blowing are hazards. 

Nearly all of this complex has been cleared and cul- 
tivated. Some is now idle, some is used for hay or pasture, 
and some has been planted to pine intended for Christmas 
trees. A few areas have never been cleared. Corn, small 
grain, and hay are the common crops. Cropping systems 
commonly consist mainly of small grain and hay. 
(Capability unit IIIw-9 (Teseo—4/2b, Belding—3/2b) ; 
woodland suitability group G) 


Kalkaska Series 


The Kalkaska series consists of well-drained soils that 
occupy long, narrow ridges and interior dunes in the 
western part of the county. These soils developed in 
deposits of acid sand. 

In a typical profile, the surface layer consists of very 
dark gray sand and is only about 3 inches thick. Below it 
is a 4-inch subsurface layer of ight-gray sand. The subsoil, 
about 23 inches thick, consists of very friable sand; it is 
dark reddish brown in the uppermost 6 inches, dark brown 
in the next 8 inches, and strong brown in the lowermost 9 
inches. The underlying material, at a depth of about 30 
inches, is light yellowish-brown sand. 

Fertility is low, the available water capacity is low, 
permeability is rapid, and runoff is slow. 

There are a few active blowouts, but most areas of this 
soil are covered with second-growth trees or beachgrass. 
Some areas were first stabilized with beachgrass and then 
planted with pine. The native vegetation is a mixture of 
conifers and hardwoods, including white pine, oak, and 
aspen, Some areas are now covered with sassafras, fire 
cherry, sweetgum, and sumac. 

Typical profile of Kalkaska sand, undisturbed, located 
in the NWYSEYNEY, sec. 18, T. 6 N., R. 16 W. (Port 
Sheldon Township) : x 

A1l—0 to 3 inches, very dark gray (10YR 8/1) sand; weak, 
medium, granular structure; very friable; slightly 
acid; abrupt, smooth boundary. . 

A2—38 to 7 inches, light-gray (10YR 6/1) sand; weak, coarse, 
subangular blocky structure; loose; medium acid; 
abrupt, wavy boundary. 

B2thir—7 to 13 inches, dark reddish-brown (SYR 3/4) sand; 
weak, coarse, subangular blocky structure; very fri- 
able; strongly acid; clear, wavy boundary. 

B22ir—13 to 21 inches, dark-brown (7.5YR 4/4) sand; weak, 
medium, subangular blocky structure; very friable; 
medium acid; clear, wavy boundary. 

B23ir—21 to 30 inches, strong-brown (7.5YR 5/6) sand; weak, 
medium, subangular blocky structure; very friable; 
medium acid; clear, irregular boundary. 

C—30 to 66 inches, light yellowish-brown (10YR 6/4) sand; 
single grain ; loose; slightly acid. 

The solum is 20 to about 36 inches thick. In reaction it ranges 
from very strongly acid to slightly acid. 

In some places a thin mat of black organic material is at the 
surface. 

The color of the Al horizon ranges to black (N 2/0) or very 
dark gray (N 3/0), and that of the A2 to gray (10YR 5/1) or 
pinkish gray (7.5¥R.6/2-7/2). In cultivated areas there is an 
Ap horizon that is 6 to 10 inches thick and is very dark grayish 
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brown (10YR 3/2), dark grayish brown (10YR 4/2), or very 
dark brown (10YR 2/2) in color. 

In the B21hir horizon the color has a hue of 2.5YR, 5YR, or 
7.5OYR, a value of 2 or 3, and a chroma of 4 or less. In some 
places this horizon contains chunks of ortstein. In the B22ir 
horizon the hue is 5YR or 7.5YR and both the value and the 
chroma are 4 or less. 

The color of the C horizon ranges to brown (10YR 5/8) or 
pale brown (10YR 6/3). In places this horizon is faintly mot- 
tled. Thin, discontinuous color bands occur below a depth of 48 
inches in some profiles. 

Kalkaska soils formed in material similar to that in which 
Rubicon and Croswell soils formed. They have a dark reddish- 
brown B21hbir horizon, which Rubicon soils lack. They are 
better drained than Croswell soils and are unmottled. 

Kalkaska sand, 0 to 12 percent slopes (KaC)—This 
soil occupies long, narrow ridges and interior dunes on out- 
wash plains and lake plains. Nearly all areas are in the 
western part of the county. 

Some of the ridges are low and are within plains where 
Au Gres and Saugatuck soils are dominant. In such places 
drainage is poorer than is typical, the lower part of the sub- 
soil is mottled, and in some spots the profile includes a 
cemented subsoil. Included in mapping were spots of Rubi- 
con soils, which lack the dark reddish-brown layer in the 
subsoil. Also included were severely eroded spots in which 
the light yellowish-brown underlying material is at the 
surface ; less eroded spots in which the subsoil is at the sur- 
face; spots that have chunks of dark reddish-brown 
ortstein in the subsoil; and a few areas that have slopes of 
more than 12 percent. 

Fertility is low, the available water capacity is low, run- 
off is slow, and permeability is rapid. ‘The soil 1s susceptible 
to blowing and is difficult to stabilize after it has once 
started to blow. 

This soil is not well suited to farming, but it does have 
value as forest, as a recreation area, and as wildlife habitat. 
(Capability unit IVs4 (5a); woodland suitability 
group FH) 


Kawkawlin Series 


The Kawkawlin series consists of somewhat. poorly 
drained soils that occur on uplands and till plains. These 
soils developed in glacial till of clay loam or silty clay 
loam texture. 

In a typical profile, the surface layer consists of dark- 
gray loam and is about 7 inches thick. The upper 7 inches 
of the subsoil consists of mottled, light-gray, friable loam 
and mottled, grayish-brown, firm clay loam; the lower 10 
inches consists of reddish-brown, very firm heavy clay 
loam. The underlying material, at a depth of 24 inches, is 
gray, mottled, limy clay loam. 

Fertility is high, the available water capacity is high, 
runoff is slow, and permeability is moderate. The organic- 
matter content is medium. Excessive wetness in spring and 
after rain in other seasons delays planting and tillage, 
interferes with the use of farm machinery, and restricts 
the development of roots. Drainage is needed for most 
crops. 

Most areas of these soils have been cleared and are cul- 
tivated. Some small areas are wooded. The native vegeta- 
tion consists mostly of hardwoods, among them maple, 
beech, oak, aspen, and birch; it also includes some white 
pine and hemlock. 

Typical profile of Kawkawlin loam, 2 to 6 percent slopes, 
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cultivated and eroded, located in the NWYNWYNEY, 
sec. 35, T. 6 N., R. 15 W. (Olive Township) : 


Ap—0O to 7 inches, dark-gray (10YR 4/1) loam; moderate, 
coarse, subangular blocky structure; friable; neutral; 
abrupt, smooth boundary. 

B&A—7 to 14 inches, light-gray (10YR 6/1), friable loam (A 
part) and grayish-brown (10YR 5/2), firm clay loam 
(B part); both parts have few, coarse, faint, gray 
(10YR 5/1) mottles and few, medium, distinct, light 
yellowish-brown (10YR 6/4) mottles; the B part has 
moderate, coarse, subangular blocky structure; the A 
part has weak, fine, granular structure; A material 
completely or partly surrounds peds and fills cracks, 
voids, and channels; neutral; clear, irregular 
boundary. 

B2t—14 to 24 inches, reddish-brown (5Y¥R 4/4) heavy clay 
loam; many, medium, distinct, gray (N 5/0) mottles; 
moderate, medium, subangular blocky structure; very 
firm ; neutral; clear, wavy boundary, 

Cg—24 to 50 inches, gray (10Y¥R 6/1) clay loam; common, 
coarse, distinct, yellowish-brown (10YR 5/4) mottles 
and few, medium, faint, light-gray (10YR 7/1) mot- 
tles; strong, medium, subangular blocky structure; 
firm; calcareous, 


The solum is 24 to about 40 inches thick. In the western 
part of the county, it is dominantly between 24 and 30 inches 
thick, and in the eastern part dominantly between 30 and 
40 inches. The reaction of the solum is dominantly medium 
acid to neutral, but in some profiles the B2 horizon is mildly 
alkaline. 

In undisturbed areas the profile has an Al and an A2 horizon 
instead of an Ap horizon, The Al horizon is very dark gray 
(10YR 8/1) or very dark grayish brown (10¥R 3/2) and is 2 
to 5 inches thick. The A2 horizon is grayish brown (10YR 5/2) 
or gray (10YR 6/1) and is as much as 7 inches thick. A2 
material occurs as thick coatings around peds and in cracks 
and root channels in the upper part of the Bt horizon. 

In the B2t horizon and in the B part of the A&B horizon, 
the color has a hue of SYR, 7.5¥R, or 10¥R, a value of 4 
or 5, and a chroma of 2, 8, or 4. The mottles generally have 
a chroma of 2 or less. The texture of the B horizon is domi- 
nantly clay or silty clay, but light clay occurs in the B2t 
horizon in some places, The weighted average clay content 
ranges from 35 to about 45 percent, 

The texture of the C horizon is clay loam or silty clay loam. 

Kawkawlin soils are in the same drainage class as Blount, 
Bowers, and Conover soils and occur in similar positions on 
the landscape. Kawkawlin soils differ from Blount and 
Conover soils in having a B&A horizon, and from Bowers 
soils in lacking stratification in the C horizon, 


Kawkawlin loam, 0 to 2 percent slopes (KnA).—This 
soil is on till plains and in upland depressions. Associated 
with it are well-drained Nester soils, which are at higher 
elevations, and poorly drained Sims soils, which are in 
depressions. 

In undisturbed areas the surface layer of this soil is very 
dark gray or very dark grayish brown. In most cultivated 
areas It is dark grayish brown. In some places the texture 
of the surface layer is silt loam, and in some it is sandy 
loam. Included in mapping were spots of Belding soils, 
in which the depth to clay loam is 18 to 40 inches, and 
spots of Sims soils, which are in depressions and drain- 
ageways and are more poorly drained and darker colored 
than Kawkawlin soils. 

Fertility is high, the organic-matter content is medium, 
the available water capacity is high, runoff is slow, and 
permeability is moderate. 

If drained artificially this soil is well suited to most 
crops. Intensive cropping systems that emphasize row 
crops are common. (Capability unit IIw-2 (1.5b) ; wood- 
land suitability group Z) 

Kawkawlin loam, 2 to 6 percent slopes (KnB).—This 
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soil is on till plains and uplands. On the uplands it oc- 
cupies the lower part of slopes and the concave margins 
of areas of wetter soils. On the till plains it has an ir- 
regular surface characterized by low knolls and shallow 
depressions. Associated with this soil are Nester soils, 
which are well drained, and Sims soils, which are poorly 
drained. 

This Kawkawlin soil has the profile described as typical 
of the series. In some places the texture of the surface 
layer is silt loam instead of loam, and in others it is sandy 
loam. Included in mapping were spots of Belding soils, in 
which the depth to clay loam is 18 to 40 inches, and spots 
of better drained, lighter colored Nester soils that have 
slopes of more than 6 percent. 

Fertility is high, the organic-matter content is medium, 
and the available water capacity is high. Runoff is slow, 
and water ponds in low areas. 

If artificially drained this soil is well suited to crops. 
Most of the acreage is cultivated. (Capability unit IIw-3 
(1.5b) ; woodland suitability group Z) 


Kibbie Series 


The Kibbie series consists of somewhat poorly drained 
soils that occur on lake plains and outwash plains, mainly 
in the eastern por of the county. These soils developed in 
layers of silt, silt loam, and very fine sand. 

In a typical profile, the surface layer consists of very 
dark grayish-brown loam and is about 10 inches thick. The 
subsoil is about 20 inches thick. The upper 10 inches is 
brown, mottled, friable heavy silt loam, and the lower 10 
inches is Hane yellowish-brown, mottled, friable silt loam. 
The underlying material, at a depth of 30 inches, is made 
up of layers of very pale brown silt and very fine sand; it 
extends to a depth of several feet. 

Fertility is medium, the available water capacity is high, 
permeability is moderate, and runoff is slow. The soils are 
seasonally wet, and artificial drainage is needed for most 
crops. Installation and maintenance of drainage systems 
are difficult because the soil material is unstable, especially 
when wet. 

Most areas of Kibbie soils have been cleared and are 


_ used for crops. Some are idle, some are used for hay or 


pasture, and some are still wooded. The native vegetation 
is a mixture of hardwoods, including elm, ash, maple, 
aspen, and beech. 

Typical profile of Kibbie loam, 0 to 2 percent slopes, 
cultivated, located in the SEYASEYSWY, sec. 8, T.5 N.R. 
13 W. (Jamestown Township) : 


Ap—0 to 10 inches, very dark grayish-brown (10YR 8/2) loam; 
moderate, medium, granular structure; friable; neu- 
tral; abrupt, smooth boundary. 

B21t—10 to 20 inches, brown (10YR 5/8) heavy silt loam; 
many, medium, distinct, light-gray (10YR 7/2) mot- 
tles and few medium, distinct, brownish-yellow (LOYR 
6/6) mottles; moderate, medium, subangular blocky 
structure; friable to firm; slightly acid; clear, wavy 
boundary. 

B22—-20 to 30 inches, light yellowish-brown (10YR 6/4) silt 
loam; many, medium and coarse, distinct, light-gray 
(10YR 7/1-7/2) mottles; moderate, medium, platy 
structure; friable; mildly alkaline; clear, wavy 
boundary. 

C—20 to 50 inches, very pale brown (10YR 7/4) silt and very 
fine sand; few, medium, distinct, light-gray (10YR 
7/1) mottles; moderate, medium, platy structure; 
friable; moderately alkaline. 
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The solum is 24 to 48 inches thick. In reaction it ranges from 
slightly acid to mildly alkaline. 

In undisturbed areas:the profile has an Al and an A2 hori- 
zon instead of an Ap horizon. The Al horizon is‘very dark 
gray (10YR 8/1) and is 4 to 6 inches thick. The A2 is grayish 
brown (10YR 5/2) or dark grayish brown (10YR 4/2) and is 
2 to 6 inches thick. A thin A2 horizon occurs in some culti- 
vated areas. 

In some areas the profile includes a 2- to 6-inch B horizon 
that is free of mottling or nearly so. 

In the B horizon the color ranges to grayish brown (10YR 
5/2) or yellowish brown (10YR-5/4). The mottles in the B 
horizon are dominantly light gray (lOYR 7/1-7/2), gray (10YR 
6/1-5/1), light brownish gray (10YR 6/2), or grayish brown 
(10YR 6/2). The texture of this horizon is light clay loam, silty 
clay loam, silt loam, or loam. 

Thin strata of clay occur in the C horizon in some profiles. 
The reaction is mildly alkaline in places. 

Kibbie soils and Tuscola soils formed in similar material. 
Kibbie soils are less well drained than Tuscola,soils, and they 
have gray mottles in the B2 horizon, which Tuscola soils lack. 
Kibbie soils are in the same drainage class as Conover soils, 
which lack the stratification in the © horizon that is char- 
acteristic of Kibbie soils. 

Kibbie loam, 0 to 2 percent slopes (KoA).—This soil 
occurs on lake plains and outwash plains. Most areas are in 
the eastern part of the county. Those in the southeastern 
part are near areas of Blount and Morley soils, and those 
in the northeastern part are near areas of Nester, Bowers, 
and Kawkawlin soils. 

This Kibbie soil has the profile described as typical of 
the series, but variations in the profile occur from place to 
place. In areas north of Highway M-21, the upper part of 
the subsoil is redder than is typical and in places the pro- 
file contains two separate subsoils. In some places the tex- 
ture of the surface layer is silt loam, fine sandy loam, or 
sandy loam, and in a few places a layer of silty clay occurs 
at a depth of 3 to 4 feet. Included in mapping were spots 
of Blount soils; of Bruce and Hettinger soils, which are 
more poorly drained; and of Tuscola and Morley soils, 
which are better drained. 

_Fertility is medium, and the available water capacity is 
high. Excessive wetness in spring and early in summer 
limits the use of farm machinery and restricts the growth 
of plants. Installation and maintenance of drainage sys- 
tems are difficult because of the unstable nature of the soil 
material. 

If drained artificially this soil is well suited to crops. 
The instability of the soil material is a limitation in con- 
struction, (Capability unit IIw-6 (2.5b) ; woodland suit- 
ability greup G) 

Kibbie loam, 2 to 6 percent slopes (Ko8}.—This soil is 
on lake plains, at the margins of outwash plains. Most 
areas are in the eastern part of the county. Those in the 
southeastern part are near areas of Blount and Morley 
soils, and those in the northeastern part are near areas of 
Nester, Bowers, and Kawkawlin soils. 

In some areas, mainly north of Highway M-21, the up- 
per part of the subsoil is brighter colored than is typical 
and in places the profile contains two separate subsoils, In 
some places the surface layer is silt loam, fine sandy loam, 
sandy loam, or loamy fine sand. In eroded areas the sur- 
face- layer is dark grayish brown or dark brown. In a 
few areas in the lake plains, silty clay occurs at 2 depth 
of 3 to 4 feet. Included in mapping were spots of Blount 
soils; of more poorly drained Bruce and Sims soils in 
depressions and waterways; and of better drained Tus- 


cola, Morley, and Nester soils that have slopes of more 
than 6 percent. . 

Fertility is medium, and the available water capacity 
is high. Excessive wetness in spring and early in summer 
limits the use of farm machinery and restricts the growth 
of plants. Installation and maintenance of drainage sys- 
tems are difficult because of the unstable nature of the 
soil material. Erosion and soil blowing are hazards. 

If drained artificially this soil is well suited to crops. 
Most areas are cultivated. Some are used mainly for hay 
or pasture, and a few for woodlots. The instability of 
the soil material is a limitation in construction, (Capabil- 
ity unit IIw-7 (2.5b) ; woodland suitability group G) 


Lacota Series 


The Lacota series consists of poorly drained soils on lake 
plains and outwash plains. These soils are underlain with 
sand and gravel at a depth of 18 to 40 inches. They occur 
most commonly where plains and uplands merge. 

In a typical profile, the surface layer consists of very 
dark brown silt loam and is about 7 inches thick. The 
subsoil is about 23 inches thick. The uppermost 7 inches 
is dark grayish-brown, mottled, friable silt loam, and 
the rest 1s grayish-brown and very dark grayish-brown, 
mottled, firm hght silty clay loam. The underlying mate- 
rial, at a depth of about 30 inches, is mottled grayish- 
brown, light olive-brown, and light yellowish-brown, limy 
heavy silt loam over light brownish-gray, mottled, limy 
sand and fine gravel. 

Fertility is high, the available water capacity is mod- 
erate, and runoff is very slow to ponded. Permeability is 
moderate in the upper Jayers and rapid in the underlying 
sand and gravel. The dull, grayish colors of the subsoil 
are evidence of excessive wetness during much of the year. 
Artificial drainage is needed for most crops. Frost dam- 
age to crops is a hazard. 

These soils are moderately well suited to crops if 
drained. Most areas have been cleared and cultivated, but 
many are now idle or in pasture. Some are still wooded. 
The native vegetation is a mixture of lowland hardwoods, 
including elm, ash, swamp white oak, cottonwood, red 
maple, and some sycamore. 

Typical profile of Lacota silt loam, cultivated, located 
in the SWIZNEYNWY, sec. 16, T. 6 N., R. 18 Wz. 
(Georgetown Township) : 

Ap—0O to 7 inches, very dark brown (10YR 2/2) silt loam; 
weak, medium, subangular blocky structure; friable 
to firm; mil@ly alkaline; abrupt, smooth boundary. 

B2ig—7 to 14 inches, dark grayish-brown (2.5Y 4/2) silt 
loam; common, medium, distinet, very dark grayish- 
brown (10YR 3/2) mottles; weak, medium, subangu- 
lar blocky structure; friable; neutral; clear, wavy 
boundary. 

B22g—14 to 22 inches, grayish-brown (10YR 5/2) light silty 
clay loam; many, fine, faint, light brownish-gray 
(10YR 6/2} mottles; weak, medium, subangular 
blocky structure ; firm ; neutral ; clear, wavy boundary. 

B23g—22 to 30 inches, grayish-brown (2.5Y 5/2) and very 
dark grayish-brown (10YR 3/2) light silty clay loam; 
few, medium, distinct, olive (5Y 5/6) mottles; weak, 
medium, angular blocky structure; firm; mildly alka- 
line; gradual, wavy boundary. 

Clg—30 to 38 inches, mottled grayish-brown (2.5Y. 5/2), light 
olive-brown (2.5Y 5/6), and light yellowish-brown 
(2.5Y 6/4) heavy silt loam; massive; friable to firm; 
calcareous ; abrupt, smooth boundary. 
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IIC2-—38 to 66 inches, light brownish-gray (10¥R 6/2) sand 
and fine gravel; common, fine, distinct, dark greenish- 
gray (5GY 4/1) mottles; single grain; loose; calcar- 
eous., 

The depth to the IIC2 horizon ranges from 18 to 40 inches 
but most commonly is between 24 and 38 inches. The reaction 
of the solum ranges from slightly acid to mildly alkaline. 

In undisturbed areas there is a black (10YR 2/1) Al horizon 
5 to 12 inches thick and in some places a black organic sur- 
face layer less than 12 inches thick. In some cultivated areas 
an Al horizon of black (10YR 2/1) or very dark brown (10¥R 
2/2) silt loam occurs below the Ap horizon. 

In the Bg horizon the color has a hue of 1OYR or 2.5Y. a 
value of 3 to G6, and a chroma of 1 or 2. In some profiles this 
horizon is not mottled. The texture is loam, silt loam, light 
silty clay loam, or clay loam. The weighted average clay con- 
tent ranges from about 18 to 25 percent. 

The reaction of the Clg and ITC2 horizons ranges from 
neutral to moderately alkaline. In some profiles these horizons 
are not calcareous, 

Lacota soils are in the same drainage class as Gilford and 
Sims soils. They have a finer textured B2g horizon than 
Gilford soils, and they have a sand and gravel IIC2 horizon, 
which Sims soils lack. 

Lacota silt loam (0 to 2 percent slopes) {la).—This level 
to depressional soil is on outwash plains and Jake plains 
and in major drainageways. Many areas are at the margins 
of plains, where plains and uplands merge. Nester, Ubly, 
and Morley soils commonly occur on the adjacent uplands, 
and Gilford, Tonkey, and Gladwin soils occur nearby on 
the plains. 

In some places the surface layer is loam, fine sandy loam, 
or sandy loam, and in some the texture is predominantly 
clay loam to a depth of 18 to 40 inches, The underlying 
sand and gravel in some places contains thin layers of silt 
and clay, and in other places it contains lenses of silt and 
clay that are 2 to 4 inches in diameter. Included in map- 
ping were spots of Sims and Hettinger soils, in which the 
depth to the underlying material is more than 40 inches, 
and of Tonkey soils, in which loamy material extends to 
a depth of less than 18 inches. Also included were ridges 
that have slopes of more than 2 percent. 

Fertility is high, the available water capacity is mod- 
erate, and runoff is very slow to ponded. Artificial drain- 
age is needed for most crops. Frost damage to crops is a 
hazard, : 

Most areas of this soil have been cleared and are culti- 
vated. Some are in pasture, and some are still wooded. 
(Capability unit IIw-6 (3c) ; woodland suitability group 


WwW) 
Lake Beaches 


Lake beaches (Lb) consists of grayish-brown to light-gray 
sand that shows no horizon differentiation. It occurs along 
Lake Michigan and also along inland bodies of water. Gen- 
erally it slopes very gently from the water level up to an 
elevation of as much as 15 feet higher, but in some places 
the slopes are short and steep. The lowest parts are inter- 
mittently covered with water. Wind action results in a 
changing pattern of low humps and pits in dry areas. 
Along Lake Michigan, the sand is calcareous; along the 
inland bodies of water, it is noncalcareous, 

Recreation is the principal use. Cottages have been built 
in a few places. Beachgrass grows near the water in some 
areas, and a few scattered trees in some, but many areas 
have no vegetation. (Capability unit VITIs—1 (Sa) ; wood- 
land suitability group Y) 


Linwood Series 


The Linwood series consists of nearly level to depres- 
sional, very poorly drained soils on till plains, lake plains, 
and moraines. These soils consist of woody and fibrous 
organic material and are underlain at a depth of 12 to 42 
inches with mineral soil. 

In a typical profile, the surface layer consists of very 
dark brown, well-decomposed muck and is about 12 inches 
thick. Below this is a 6-inch layer of very dark grayish- 
brown, partly decomposed mucky peat; a 6-inch layer of 
very dark brown, finely divided peat; and a 6-inch layer 
of dark-brown, fibrous peat. The underlying material, at 
a depth of 30 inches, is gray, mottled loam. 

Fertility is low, and the available water capacity is high. 
Permeability is rapid in the organic material and moderate 
in the underlying loam. Runoff is slow to ponded, and 
water runs off adjacent higher areas onto these soils. The 
water table is at the surface unless lowered by artificial 
drainage. Establishing drainage is difficult, and the or- 
ganic material is likely to settle and decompose if drained 
and cultivated. 

Some areas of Linwood soils have been cleared and are 
cultivated. Others are still wooded. The native vegetation 
is a mixture of lowland hardwoods, including elm, ash, 
swamp white oak, cottonwood, red maple, silver maple, 
and some sycamore. The trees are shallow rooted and of 
low quality. 

Typical profile of Linwood muck, undisturbed, located 
in the SEYSEYNEY, sec. 1, T. 9 N., R. 13 W. (Chester 
Township) : 

1—0 to 12 inches, very dark brown (10YR 2/2), well-decom- 
posed muck; moderate, medium, granular structure; 
friable; medium acid; clear, smooth boundary. 

2—12 to 18 inches, very dark grayish-brown (10YR 3/2), partly 
decomposed, woody mucky peat; weak, medium, gran- 
ular structure; friable; medium acid; clear, wavy 
boundary. 

38—18 to 24 inches, very dark brown (10YR 2/2), finely divided, 
gelatinous peat; massive; friable; strongly acid; 
clear, smooth boundary. 

4-24 to 80 inches, dark-brown (10YR 3/3), fibrous peat; mas- 
sive; friable; strongly acid; clear, smooth boundary. 

IICg—80 to 50 inches, gray (10YR 5/1) loam; few, fine, dis- 
tinct, pale-brown (10YR 6/3) and common, coarse, 
distinet, very dark gray (10¥R 3/1) mottles; massive ; 
friable; very dark gray (10YR 3/1) mottles are 
organie stains; medium acid. 


The organic material is 12 to 42 inches thick, In reaction it 
ranges from strongly acid to neutral but is most commonly 
medium acid or slightly acid. In some places the organic mater- 
ial is predominantly woody, and in others it is partly woody 
and partly fibrous. 

The IIC horizon is medium acid to moderately alkaline in 
reaction and is calcareous in places. In texture this horizon 
ranges from sandy loam to silty clay loam. 

Linwood soils are similar to Adrian, Edwards, and Carlisle 
soils. Linwood soils have a IICg horizon of loam, Adrian soils 
a TIC horizon of loamy sand and sand, and Edwards soils a TIC 
horizon of marl. In Linwood soils the organic deposit is 12 to 
42 inches thick, and in Carlisle soils it is more than 42 inches 
thick. 


Linwood muck (0 to 2 percent slopes) {ls]|—This soil 
occurs in small depressions on moraines and on low, wet 
flats within till plains and lake plains. It is associated with 
mineral soils of loamy texture. 

Typically, the organic deposit is thin at the edges of an 
area and thicker toward the center. Some areas are rimmed 
with mineral soils that have a mucky surface layer, and 
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small spots of deep organic soils occur in places. In areas 
that have been drained and cultivated for some time, the 
organic deposit has been thinned by blowing, settling, 
and decomposition. Included in mapping were small areas 
in which layers of mineral soil and organic material alter- 
nate, and spots where the underlying material is sandy. 
Also included were areas that have slopes of more than 2 
percent. 

Fertility is low, and the available water capacity is high. 
Cultivated areas are susceptible to soil blowing. Artificial 
drainage is difficult because of the variable thickness of the 
organic deposit. Drainage and special fertilization are 
needed to grow crops successfully. 

Individual areas are small, and most are with other soils 
in fields in which corn is grown. A few undrained areas 
are covered with trees or brush. (Capability unit IIIw-15 
(M/8c) ; woodland suitability group U) 


Made Land 


Made land (Ma) consists of soils that have been covered 
with fill and soils that have been scraped to such a depth 
that the characteristics of the original profile are obliter- 
ated. Sanitary land fills, borrow pits, and prospective 
building sites are among the kinds of areas in the mapping 
unit. The composition of the soil material varies. Indi- 
vidual areas differ greatly in size; some are too small to 
be shown separately on the soil map and are identified by 
a spot symbol. 

Made land is not suitable for farming. (Capability unit 
VITIs-1 (Sa) ; no woodland suitability classification) 


Mancelona Series 


The Mancelona series consists of well drained and mod- 
erately well drained soils that occur on outwash plains and 
on uplands. These soils are underlain at a depth of 18 to 40 
inches with limy sand and gravel. 

In a typical profile, the surface layer consists of very 
dark grayish-brown loamy sand and is about 7 inches 
thick. The subsoil is about 27 inches thick. It is made up of 
7 inches of brown, friable light sandy loam; 10 inches of 
strong-brown, very friable loamy sand; 6 inches of light 
yellowish-brown, loose coarse sand; and 4 inches of dark 
yellowish-brown, firm sandy clay loam. The underlying 
material, at a depth of 34 inches, is pale-brown, limy coarse 
sand and gravel. 

Fertility is low, and the available water capacity is low. 
Permeability is moderate in the subsoil and very rapid in 
the underlying material. Runoff is very slow to moderate, 
depending on the slope. The organic-matter content is low. 
The soils are susceptible to water erosion and to blowing. 

Many areas of Mancelona soils have been cleared and are 
cultivated. Corn, small grain, and hay are the common 
crops. Some areas are now idle, some are used for pasture, 
some are still wooded, and still others are supplying sand 
and gravel. The native vegetation is a mixture of hard- 
woods and conifers; it includes oak, aspen, hard maple, 
beech, and some white pine. At one time there were some 
dense stands of white pine. Some areas formerly used for 
crops have been planted to red pine and white pine for 
timber or to Scotch pine for Christmas trees. 

Typical profile of Mancelona loamy sand, 0 to 2 percent 
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slopes, cultivated, located in the NW4ZNWIASEYNWY, 
sec. 29, T. 5 N., R14 W. (Zeeland Township) 


Ap—0 to 7 inches, very dark grayish-brown (10¥R 3/2) loamy 
sand; weak, medium, granular structure; very friable ; 
slightly acid; abrupt, smooth boundary. 

B2lir—7 to 14 inches, brown (7.5YR 4/4) light sandy loam; 
weak, coarse, subangular blocky structure; friable: 
strongly acid; gradual, wavy boundary. 

B22ir—14 to 24 inches, strong-brown (7.5YR 5/6) loamy sand; 
weak, coarse, subangular blocky structure; very fri- 
able; medium acid; clear, wavy boundary. 

A’2—24 to 30 inches, light yellowish-brown (10¥R 6/4) coarse 
sand; single grain; loose; medium acid; clear, wavy 
boundary. 

B't—30 to 34 inches, dark yellowish-brown (10YR 4/4) sandy 
clay loam; massive, breaking to weak, coarse, sub- 
angular blocky structure; firm; medium acid; clear, 
irregular boundary. 

TIC—34 to 66 inches, pale-brown (10YR 6/3) coarse sand and 
gravel; single grain; loose; calcareous, 


The solum is 18 to 40 inches thick and most commonly is 
more than 24 inches thick. The reaction of the A and B2ir 
horizons ranges from strongly acid to slightly acid, and that 
of the A’2 and B’t horizons from medium acid to neutral. 
Varying amounts of gravel occur within the solum. Some 
profiles are mottled at a depth of about 30 inches. 

In undisturbed areas the profile has an Al horizon and an 
A2 horizon instead of an Ap. The Al horizon is very dark 
gray (10YR 3/1) or very dark grayish brown (10¥R 3/2) 
and is 2 to 5 inches thick. The A2 is grayish brown (10YR 
5/2) or light brownish gray (10YR 6/2) and is 2 to 6 inches 
thick. 

The color of the Ap horizon ranges to dark grayish brown 
{10YR 4/2) or very dark gray (10YR 38/1). In some culti- 
vated areas the profile includes a thin A2 horizon of sand, 
loamy sand, or sandy loam. 

In the Bir horizon the color ranges to dark yellowish brown 
(10YR 4/4 or 4/8), and the texture is sand, loamy sand, or 
sandy loam. In some places the profile includes a dark reddish- 
brown (SYR 3/2-8/3-8/4 or 2.5YR 3/4) Bhir horizon that is 
2 to 4 inches thick. The color of the A’2 horizon ranges to 
pale brown (10YR 6/8), and the texture is sand or loamy 
sand. The color of the B’t horizon ranges to brown (7.5YR 
4/4) or strong brown (7.5YR 5/6), and the texture is sandy 
clay loam or sandy loam. 

The IIC horizon is dominantly sand in some places, domi- 
nantly gravel in others, and stratified in still others. In some 
profiles the reaction is neutral in the uppermost 6 to 8 inches 
of the IIC horizon. 

Mancelona soils occur near Chelsea and Montcalm soils. 
They differ from these associated soils in having a IIC hori- 
zon of limy sand and gravel. Mancelona soils formed in the 
same kind of material as Gladwin soils. They occur at higher 
elevations than Gladwin soils and are better drained. 


Mancelona loamy sand, 0 to 2 percent slopes (McA).— 
This soil occurs on outwash plains and on upland hilltops 
and benches. In general, the areas on the plains are larger 
than those on the uplands. Associated with this soil are 
somewhat poorly drained Gladwin soils and poorly drained 
Gilford soils, both of which occur in drainageways and 
depressions, 

This Mancelona soil has the profile described as typical 
of the series, but variations in the profile occur from 
place to place. In undisturbed areas there is a darker 
colored surface layer 2 to 5 inches thick and a grayish- 
brown subsurface layer. Mottling occurs in the lower part 
of the subsoil in some places. Included in mapping were 
spots of Newaygo soils, which have a thicker and finer 
textured subsoil than this Mancelona soil; spots of darker 
colored, less well drained Gladwin soils in depressions and 
drainageways; spots in which the depth to the limy under- 
lying material is less than 18 inches or more than 40 
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inches; and some areas that have slopes of more than 2 
percent. 

Fertility is low, the available water capacity is low, and 
runoff is very slow. The organic-matter content is low. 
The water table fluctuate and is within 4 feet of the 
surface after long periods of wet weather. The soil warms 
up and dries out fairly early in spring but then becomes 
droughty in summer. Soil blowing is a hazard if the sur- 
face 1s exposed. 

This soil is used for crops and pasture. It is fairly well 
suited to the common crops if well managed. Long crop- 
ping systems that emphasize close-growing and early-ma- 
turing crops are usual (fig. 9). Some areas are idle, some 
remain wooded, and still others are supplying sand and 
gravel. Limitations for construction are few. (Capability 
unit ITIs-3 (4a) ; woodland suitability group C) 

Mancelona loamy sand, 2 to 6 percent slopes (McB).— 
This soil is on outwash plains, terraces, and uplands. The 
upland areas are smaller than those in other locations. 
Sani are generally less than 300 feet long. Associated 
with this soil are somewhat poorly drained Gladwin soils 
and poorly drained Gilford soils, both of which are in 
drainageways and depressions. 

In wooded areas and other undisturbed areas, there is 
a darker colored surface layer 2 to 5 inches thick and a 
grayish-brown subsurface layer. Mottling occurs in the 
lower part of the subsoil in some places. In areas that have 
been cultivated and are eroded, the present surface layer 
is a mixture of what were originally the uppermost three 
layers and commonly consists of dark-brown loamy sand 
or light sandy loam. In places the gravelly underlying 
material is within 2 feet of the surface. Included in 
mapping were areas of darker colored, more poorly drained 
Gladwin soils that have slopes of less than 2 percent; 
spots of Newaygo soils, which are finer textured than 
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Mancelona soils; spots of Chelsea and Rubicon soils; and 
some areas that have slopes of more than 6 percent. 

Fertility is low, the available water capacity is low, 
and runoff is slow. The organic-matter content is low. The 
soil warms up and dries out fairly early in spring and is 
droughty in summer. Soil blowing is a hazard if the surface 
is exposed. 

This soil is fairly well suited to most crops if well man- 
aged. Most areas are used for crops. Long cropping sys- 
tems that emp tase close-growing and early-maturing 
crops are usual. Some areas are now idle, some are supply- 
ing sand and gravel, and some have been planted to pine 
for timber or for Christmas trees, Limitations for con- 
struction are few. (Capability unit IIIs (42) ; woodland 
suitability group C) 

Mancelona loamy sand, 6 to 12 percent slopes (McC}.— 
Some areas of this soil occupy hillsides and hilltops on 
Se econ and some occupy long, narrow breaks on outwash 
plains and on terraces. On the uplands, the slopes are 
irregular and knolls and pockets are common. On the out- 
wash plains and terraces, the slopes are long and fairly 
uniform. 

The plow layer typically is dark grayish-brown sandy 
loam or loamy sand. In places the depth to the gravelly 
underlying material is only 2 feet. Included in mapping 
were severely eroded areas in which brownish sand or 
loamy sand predominates; areas of eroded soils that re- 
semble Newaygo soils, in which the surface layer is dark- 
brown or dark reddish-brown sandy clay loam that is hard 
and crusted when dry; spots of soils that have a sandy 
loam surface layer and subsoil and resemble Fox soils; wet 
spots occupied by Gladwin soils; areas of Rubicon and 
Chelsea soils on Laois: and some areas that have slopes 
of more than 12 percent. 

Fertility is low, the available water capacity is low, and 


Figure 9.—Typical scene in an area of Mancelona loamy sand, 0 to 2 percent slopes. 
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runoff is slow. The organic-matter content is low. The soil 
is susceptible to water erosion and to blowing. 

Most areas of this soil have been cleared and cultivated, 
but some are now idle, some are used only for hay and 
pasture, and some have been planted to pine for timber or 
for Christmas trees. Crops, mainly corn, small grain, and 
hay, are still grown in a few areas. Long rotations that 
consist largely of close-growing and early-maturing crops 
are usual. (Capability unit Tite) (4a); woodland suit- 
ability group CG) 


Marsh 


Marsh (Me} is made up of old bayous and other wet areas 
along distributaries of streams that flow into Lake 
Michigan and of extremely wet inland areas along the 
margins of old lakes and on Rottoin lands. 

The soil material is pasty, finely divided peat. It is sat- 
urated continuously, and it will not support weight. The 
vegetation consists of cattails, sedges; water-loving herba- 
ceous plants, and scattered clumps of water-tolerant trees, 
including tamarack, willow, hoary alder, and dogwood. 

Most areas of Marsh are useful only as habitat for water- 
fowl, muskrats, and other birds and animals that need a 
wetland environment. A few small selected areas have 
been diked and drained and are used to grow specialty 
crops, mainly flowers, bulbs, celery, and melons. Drainage 
and reclamation are very expensive and should be under- 
taken only after a feasibility study. (Capability unit 
VITIw-2 (Sc); woodland suitability group U) 


Matherton Series 


The Matherton series consists of somewhat poorly 
drained soils that occur on outwash plains, in drainage- 
ways, and on terraces. These soils developed in 24 to 40 
inches of sandy loam to clay loam underlain with loose 
sand and gravel, 

In a typical profile, the surface layer consists of very 
dark brown loam and is about 10 inches thick. The sub- 
soil is about 30 inches thick. The uppermost 15 inches is 
brown, mottled, friable sandy loam; the next 4 inches is 
dark grayish-brown, mottled, friable light sandy loam; 
and the lowermost 11 inches is dark mead sh roen: mot- 
tled, firm gravelly clay loam. The underlying material, at 
a depth of 40 inches, consists of yellowish-brown sand over 
light yellowish-brown, limy sand and fine gravel. 

Fertility is medium, the available water capacity. is mod- 
erate, and runoff is slow to ponded. The water table rises 
to within 2 feet of the surface.during prolonged periods 
of wet weather. Except when the water table is high, 
permeability is moderate in the upper 24 to 40 inches of 
the profile and very rapid in the underlying material, 

Matherton soils are well suited to crops if adequately 
drained. Most areas have been cleared and drained and are 
cultivated. Some areas that are inadequately drained and 
some that are not drained are used for pasture. Some are 
still wooded. The native vegetation consists mainly of 
lowland hardwoods, including maple, elm, ash, oak, and 
birch; it also contains some white pine: A few areas are 
sources of sand and gravel. 

Typical profile of Matherton loam, cultivated, located 
in the SE. corner of sec. 24, T. 6 N., R. 13 W. (Georgetown 
Township) : 


Ap—0.to 10 inches, very dark brown (10YR 2/2) loam; weak, 
medium, granular structure; friable; mildly alkaline ; 
abrupt, smooth boundary. 

B1—10 to 25 inches, brown (10YR 5/3) sandy loam; few, me- 
dium, faint, dark-gray (10YR 4/1) mottles below a 
depth of 12 inches; weak, medium, subangular blocky 
structure;. friable; neutral; clear, wavy boundary. 

B21tg—25 to 29 inches, dark grayish-brown (10YR 4/2) light 
sandy clay loam; few, medium, faint, brown (10YR 
5/3) mottles; weak, medium, subangular blocky struc- 
ture; friable; slightly acid; clear, wavy boundary. 

B22teg—29 to 40,inches; dark reddish-brown (5YR 3/2) grav- 
elly clay loam; many, medium, distinct, pale-brown 
(10XYR 5/3) mottles; moderate, medium, subangular 
blocky structure; firm; slightly acid, grading to neu- 
tral in the lower part; clear, wavy boundary. 

IIC1—40. to 44 inches, yellowish-brown (1OYR 5/6) sand; 
many, medium, distinct, grayish-brown (10YR 5/2) 
mottles; single grain; loose; mildly alkaline; gradual, 
wavy boundary. 

TIC2—44 to 66 inches, light yellowish-brown (10YR 6/4) sand 
and fine gravel; single grain; loose; moderately alka- 
line and calcareous. 


The solum is 24 to 40 inches thick over the coarse-textured 
IIC horizon. In reaction the solum ranges from strongly acid 
to mildly alkaline but is predominantly medium acid or slightly 
acid. 

In undisturbed areas the profile has a 3- to 6-inch Al horizon 
of black (10YR 2/1) silt loam, loam, or sandy loam. A layer 
of organic material 3 to 5 inches thick covers the surface in 
some slightly depressed areas. 

The color of the Ap horizon ranges to black (10YR 2/1) or 
very dark gray (10YR 3/1), and the texture is silt loam or 
loam instead of sandy loam in some places. 

The texture of the B1 horizon is silt loam instead of sandy 
loam in places. The color of the B2 horizon ranges to grayish 
brown (10YR 5/2), and the texture ranges from silty clay 
loam to sandy clay loam. In some profiles the B2 horizon is 
gravelly. Tongues of B2 material extend down into the IIC 
horizon in some places. 

The reaction of the IIC horizon ranges from neutral to mod- 
erately alkaline. In some profiles there is no free lime above 
a depth of 66 inches. Strata of sand and gravel and thin, dis- 
continuous layers of silty material occur in this horizon in 
some places. 

Matherton soils and Fox soils formed in similar material and 
occur near together. Matherton soils are at lower elevations 
than Fox soils, are less well drained, and have mottles in the 
B2 horizon. Matherton soils also occur near Gladwin and 
Gilford soils. They have a thicker and finer textured B2 horizon 
than either Gladwin or Gilford soils, and they are less poorly 
drained than Gilford soils. 


Matherton loam, 0 to 2 percent slopes (MhA).—This 
soil occurs throughout the county on outwash plains, on 
terraces, in old drainageways, and, to a limited extent, on 
lake plains. Associated with it are Mancelona and Fox 
soils, which are at higher elevations and are better 
drained; Lacota and Gilford soils, which are- at lower 
elevations and are more poorly drained; and Nester, Tosco, 
and Kawkawlin soils, which are at the edge of the 
uplands. 

The surface layer of this Matherton soil is very dark 
brown. loam.or very dark gray silt loam or sandy loam. In 
the northern part of the county are areas of this soil in 
which the upper part of the subsoil contains more iron 
than is typical and consequently has a redder hue. In 
scattered areas the texture throughout the profile is pre- 
dominantly loam and clay loam and the depth to the 
underlying material is more than 40 inches. Also, in the 
glacial drainageway in the northeastern part of the 
county, the depth to the underlying material 1s more than 
40 inches. In some places the underlying material consists 
of layers of sand, sandy loam, and silty material. Included 
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in mapping were a few areas in which the slope is more 
than 2 percent. Some of these areas are eroded and now 
have a surface layer of dark grayish-brown sandy loam 
or sandy clay loam. Other inclusions are spots of Gladwin 
soils, which are coarser textured in the upper part of the 
profile; spots of Wasepi soils, in which limy material is 
within 24 inches of the surface; small areas of Lacota and 
Gilford soils, which are in depressions and drainageways 
and are wetter and darker colored than Matherton soils; 
and spots of Tonkey soils, in which layers of sandy loam 
and sand occur below a depth of 8 feet. 

Fertility is medium, the available water capacity is 
moderate, and runoff is slow to ponded. The water table 
rises to within 2 feet of the surface during long periods of 
wet weather but is much lower at other times. Except 
when the water table is high, permeability is moderate m 
the upper part of the profile and very rapid in the under- 
lying material. Artificial drainage is needed for most 
crops. Drainage systems are difficult to install and main- 
tain because of the loose underlying material ; ditchbanks 
are unstable, and tile lines fill up with sand. Frost is a 
hazard to crops in some areas. 

If drained this soil is suited to most crops. Most areas 
have been cleared and drained and are cultivated. Corn, 
small grain, and hay are the common crops. Some of the 
undrained areas are used for native pasture, and a few 
are still wooded. Sand and gravel are being obtained from 
a few areas. (Capabliity unit IIw-6 (8b) ; woodland suit- 
ability group G) 


Menominee Series 


The Menominee series consists of well drained and mod- 
erately well drained soils on uplands. These soils devel- 
oped in 18 to 40 inches of sand or loamy sand and are 
underlain with limy clay loam. 

In a typical profile, the surface layer consists of very 
dark grayish-brown loamy sand and is about 7 inches 
thick. The subsoil is about 28 inches thick. It is made up 
of 4 inches of reddish-brown, very friable loamy sand; 
11 inches of strong-brown, very friable loamy sand; 10 
inches of light yellowish-brown, loose sand; and 3 inches 
of brown, friable sandy clay loam. The underlying ma- 
terial, at a depth of 35 inches, is grayish-brown, mottled, 
limy clay loam. 

Fertility is low, and the available water capacity is 
moderate. Runoff varies, depending on the slope and the 
vegetation. Permeability is rapid in the surface layer and 
subsoil and moderately slow in the underlying material. 
The organic-matter content is low. Water erosion and 
soil blowing are hazards. 

Most areas of Menominee soils have been cleared and 
are cultivated. Corn, small grain, and hay are common 
crops. Some areas are now idle, and others are used for hay 
and pasture. Some are still wooded. The native vegetation 
consists of a mixture of hardwoods and conifers, includ- 
ing hard maple, oak, aspen, and white pine. 

Typical profile of Menominee loamy sand, 2 to 6 per- 
cent slopes, cultivated, located in the SEYZSEYSEY, 
sec. 82, T. 9 N., R. 13 W. (Chester Township) : 

Ap—O to 7 inches, very dark grayish-brown (10YR 3/2) loamy 


sand; weak, medium, granular structure; very fri- 
able; neutral; abrupt, smooth boundary. 
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B2lir—7 to 11 inches, reddish-brown (SYR 4/4) loamy sand ; 
weak, medium, subangular blocky structure; very 
friable; medium acid; clear, wavy boundary. 

B22ir—-11 to 22 inches, strong-brown (7.5YR 5/6) loamy sand; 
weak, medium, subangular blocky structure; very fri- 
able; medium acid; gradual, wavy boundary. 

A’/2&B21t—22 to 32 inches, light yellowish-brown (10Y¥R 6/4) 
sand; single grain; loose; a few %4-inch to %4-inch 
bands of yellowish-brown (10YR 5/6), massive loamy 
sand; medium acid; clear, wavy boundary. 

IIB’22t—82 to 385 inches, brown (7.5YR 4/4) sandy clay 
loam; massive; friable; neutral; clear, wavy boun- 
dary. 

IIC—35 to 66 inches, grayish-brown (10YR 5/2) clay loam; 
few, medium, distinct, yellowish-brown (10YR 5/6) 
mottles; moderate, medium, subangular blocky strut- 
ture; firm; caleareous. 

The depth to the IIB’22t horizon ranges from 18 to 40 
inches, In the layers between the Ap horizon and the IIB’22t 
horizon, the reaction ranges from slightly acid to strongly acid 
and is most commonly medium acid or strongly acid. 

In undisturbed areas the profile has an Al and an A2 hori- 
zon instead of an Ap horizon. The Al horizon is very dark 
gray (10¥R 3/1) and is 1 to 3 inches thick. The A2 is gray 
(10¥R 5/1) to light brownish gray (1lOYR 6/2) and is 4 to 
8 inches thick. 

The color of the Ap horizon in some areas is dark grayish 
brown (10¥R 4/2). 

In the Bir horizon the color ranges to dark brown (7.5YR 
4/4) or dark yellowish brown (10YR 4/4). Some profiles lack 
the A’2&B21t horizon. In some places where the A’2&B21t 
horizon is lacking, there is an A’2 horizon, as much as 10 
inches thick, between the Bir and the IIB’22t horizons. This 
A’2 horizon is pale brown (10YR 6/3) to light brownish gray 
(10XR 6/2). In some places it is slightly brittle. The color of 
the TIB’22t horizon ranges to reddish brown (5YR 4/4), and 
ie texture is sandy clay loam, loam, clay loam, or silty clay 
oam, 


The texture of the IIC horizon is silty clay loam in some 
places. This horizon is not mottled in all places. 

Menominee soils and Iosco soils formed in similar material. 
Menominee soils are better drained than Iosco soils and lack 
the mottles in the upper part of the B horizon that are char- 
acteristic of Iosco soils. Menominee soils are similar to Ubly 
soils but have a coarser textured Bir horizon. 

Menominee loamy sand, 2 to 6 percent slopes (MmB).— 
This soil occurs on knolls and in depressions on uplands. 

This soil has the profile described as typical of the 
series, but variations from the typical profile occur from 
place to place. In a few scattered areas, the underlying 
material 1s finer textured than is typical. In places the 
texture of the surface layer is sandy loam or fine sandy 
loam, Also in a few places the texture is sand or loamy 
sand to a depth of 18 to 40 inches and there is no finer 
textured layer in the subsoil. The depressions include spots 
of Chelsea and Rubicon soils, and the knolls include spots 
of Ubly and Nester soils. Deeper depressions are occupied 
by Belding and Tosco soils. Other inclusions are some 
areas of nearly level soils and some eroded spots in which 
the surface layer is dark-brown sand or loamy sand and 
the limy underlying material is commonly within 2 feet 
of the surface. 

Fertility is low, and the available water capacity is 
moderate. The organic-matter content is low. This soil is 
droughty in long periods of dry weather, and it is suscep- 
tible to water erosion and to blowing. 

Most areas of this soil are small, and their use commonly 
depends on the use of the surrounding soils. Most of the 
acreage is part of cultivated fields, but some is part of 
idle areas. (Capability unit ITIs—4 (4/2a) ; woodland suit- 
ability group C) 
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Menominee loamy sand, 6 to 12 percent slopes 
{MmC).—This soil occurs on uplands, where it occupies 
rounded ridges and knolls and short breaks to natural 
drainageways. 

The plow layer is dark grayish brown. In some places 
it is sand instead of loamy sand. The depth to the limy 
underlying material is less than 36 inches in most places. 
In some eroded areas the surface layer is reddish brown 
or strong brown, and in others clay loam or silty clay loam 
is at the surface. Included in mapping were spots of Ubly 
soils, which are slightly finer textured in the uppermost 
2 feet of the profile, and spots of Allendale and Iosco soils, 
which are finer textured in the lower part of the profile. 
Also included were some areas in which the slope is more 
than 12 percent. 

Fertility is low, and the available water capacity is low. 
The organic-matter content is low. This soil is droughty 
in summer, and it is susceptible to water erosion and to 
blowing. 

Areas of this soil are small, and their use commonly 
depends on the use of surrounding soils. Most of the acre- 
age is in fields that are used for crops. (Capability unit 
ITIe-9 (4/2a) ; woodland suitability group C) 


Metamora Series 


The Metamora series consists of somewhat poorly 
drained soils that occur on till plains, on low moraines, 
and at the margin of lake plains. These soils are under- 
lain with silty clay loam at, a depth of 24 to 40 inches, 

In a typical profile, the surface layer consists of very 
dark grayish-brown sandy loam and is about 7 inches 
thick. Below this is a 38-inch subsurface layer of light 
brownish-gray, mottled loamy sand. The subsoil is about 
22 inches thick. It is made up of 8 inches of brown, mot- 
tled, very friable loamy sand; 7 inches of dark yellowish- 
brown, mottled, friable heavy sandy loam; 4 inches of 
pale-brown, mottled, very friable light sandy loam; and 
3 inches of yellowish-brown, mottled, firm light sandy clay 
loam. The underlying material, at a depth of 32 inches, is 
grayish-brown, mottled, limy silty clay loam. 

Fertility is medium, and the available water capacity 
is moderate. Permeability is moderately rapid in the sur- 
face layer and subsoil and moderately slow in the under- 
lying material. The water table rises to within 2 feet of 
the surface during long periods of wet weather but recedes 
during dry weather. Seepage occurs at times. 

If drained these soils are suited to most crops. Most 
areas have been cleared and drained and are cultivated. 
Corn, small grain, and hay are common crops. Undrained 
and inadequately drained areas are now idle or are used 
for hay and pasture. A few areas are still wooded. The 
native vegetation is a mixture of hardwoods, including 
elm, maple, birch, aspen, and oak. 

Typical profile of Metamora sandy loam, 0 to 2 percent 
slopes, cultivated, located in the NW14NEV, sec, 33, T. 6 
N., R. 18 W. (Georgetown Township, 200 feet east of 
Edison Road on Van Buren) : 


Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) sandy 
loam; weak, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A2g—7 to 10 inches, light brownish-gray (10YR 6/2) loamy 
sand; many, medium, faint, gray (10YR 5/1) vertical 
streaks and blotches; weak, medium, subangular 


blocky structure; very friable; slightly acid; clear, 
wavy boundary. 

B1—10 to 18 inches, brown (10YR 5/3) loamy sand; few, fine. 
faint, yellowish-brown (10YR 5/6) mottles; weak, 
coarse, Ssubangular blocky structure; very friable; 
Slightly acid; gradual, wavy boundary, 

B21t—18 to 25 inches, dark yellowish-brown (10YR.4/4) heavy 
sandy loam; many, medium, distinct, grayish-brown 
(10Y¥R 5/2) mottles and coatings on peds; moderate, 
medium, subangular blocky structure ; friable; slightly 
acid; gradual, wavy boundary. 

B22t-—25 to 29 inches, pale-brown (10YR 6/8) light sandy 
loam; many, medium, distinct, dark-brown (7.5YR 
4/4) mottles; weak, medium, subangular blocky struc- 
ture; very friable; neutral; clear, wavy boundary. 

ITB23t—29 to 32 inches, yellowish-brown (10YR 5/4) light 
sandy clay loam; many, coarse, faint, light brownish- 
gray (10YR 6/2) mottles and coatings on peds and 
many, medium, prominent, yellowish-red (5Y¥R 4/8) 
mottles; weak, medium, subangular blocky structure; 
firm; mildly alkaline; clear, wavy boundary. 

IiCg—82 to 60 inches, grayish-brown (2.5Y 5/2) silty clay 
loam ; many, medium, distinct, yellowish-brown (10YR 
5/8) mottles and many, fine, faint, olive-brown (2.5Y 
4/4) mottles; strong, medium, angular blocky struc- 
ture; firm; calcareous. 


The solum is 24 to 40 inches thick. In reaction it ranges 
from medium acid to mildly alkaline. 

In undisturbed ateas there is an Al horizon that is 3 to 6 
inches thick and consists of very dark grayish-brown (10YR 
3/2) or very dark gray (10¥R 3/1) loam, sandy loam, or loamy 
sand. 

The texture of the Ap horizon is sandy loam, loam, or loamy 
sand. The color of the A2g horizon ranges to grayish brown 
(10YR 5/2) or gray (10YR 5/1), and the texture is loamy 
sand or sandy loam. 

The color of the B1 horizon ranges to grayish brown (10YR 
5/2), and the texture is loamy sand or sandy loam. In the 
B21t horizon the color ranges to brown (10YR 5/3), grayish 
brown (10¥R 5/2), and dark yellowish brown (10YR 4/3), 
and the texture is sandy loam or sandy clay loam. ‘The color 
of the B22t horizon ranges to light brownish gray (10YR 6/2). 
In some profiles an A’2 horizon of loamy sand occurs below 
the B22t; this horizon is similar in color to the B22t horizon. 
In the ITB23t horizon the color ranges to dark brown (7.5YR 
4/4) and the texture ranges to light clay. loam. 

The texture of the IICg horizon ranges from light clay loam 
to silty clay loam. The reaction in the uppermost 4 to 8 inches 
of this horizon is neutral. 

Metamora soils are similar to Belding soils but lack the Bir 
horizon that is characteristic of Belding soils. Metamora soils 
occur near Blount and Kibbie soils. They are coarser textured 
in the upper part of the B2 horizon than Blount soils, and they. 
have a finer textured C horizon than Kibkbie soils. 


Metamora sandy loam, 0 to 2 percent slopes (MnA).— 
This soil occurs on till plains and low moraines. 

This soil has the profile described as typical of the series, 
but variations in the profile occur from place to place. 
In some areas the texture of the surface layer is sand, and . 
in others it is loamy sand. In some places the subsoil con- 
tains a considerable amount of gravel, and in a few places 
a thin layer of limy sand and gravel occurs just above the 
substratum. In other places the texture is dominantly 
sandy loam to a depth of 24 to 40 or more inches. Included 
in mapping were spots of Iosco soils, which are coarser 
textured than this Metamora soil; spots of Kawkawlin 
soils, in which the depth to the underlying material varies 
and is less than 18 inches in places; and areas of Brecken- 
ridge and Sims soils in minor depressions and waterways. 
Other inclusions are areas in which the depth to the under- 
lying material is more than 40 inches and some knolls and 
depressions where the slope is more than 2 percent. 

Fertility is medium, and the available water capacity 
is moderate. Permeability is moderately rapid in the sur- 
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face Jayer and subsoil and moderately slow in the under- 
lying material. The water table fluctuates. Artificial drain- 
age 1s needed for most crops. 

Most areas of this soil have been cleared and drained 
and are used for crops. Undrained areas are used for pas- 
ture and hay. A few areas are still wooded. (Capability 
unit IIw-8 (8/2b) ; woodland suitability group G) 

Metamora sandy loam, 2 to 6 percent slopes (MnB).— 
This soil occurs on low moraines and at the margin of lake 
plains, where the plains and moraines merge. Associated 
with it are Blount, Breckenridge, and Morley soils. 

The texture of the surface layer is loam in some areas 
and loamy sand in others. In places the subsoil contains a 
considerable amount of gravel, and in a few places a thin 
layer of limy sand or gravel occurs between the subsoil 
and the underlying material. In eroded fields the surface 
layer consists of brownish loamy sand and the depth to 
the limy underlying material is less than 24 inches. In- 
cluded in mapping were spots of Ubly soils, which are 
better drained than Metamora soils; spots of Iosco soils, 
which are coarser textured; spots of Kawkawlin soils, in 
which the depth to the underlying material varies and is 
less than 18 inches in places; and areas of Breckenridge 
and Sims soils, which are in minor depressions and water- 
ways. Also included were areas that have slopes of more 
than 6 percent; most of these are occupied by better 
drained soils but some are affected by seepage and are 
occupied by poorly drained Breckenridge soils. In other 
included soils the depth to the underlying material is 
more than 40 inches and sandy loam is the dominant tex- 
ture in the upper part of the profile. 

Fertility is medium, and the available water capacity is 
moderate. Because of a fluctuating high water table, ar- 
tificial drainage is needed for most crops. The soil is sus- 
ceptible to water erosion and to soil blowing. 

If drained this soil is suitable for the common crops, 
but most areas are so small that their use depends on the 
use of the surrounding soils. Nearly all the acreage has 
been cleared and used for crops at some time, but now 
some is idle and some is used for hay and pasture. (Capa- 
bility unit IIw-8 (3/2b) ; woodland suitability group G) 


Miami Series 


The Miami series consists of well-drained soils that 
occur in undulating to hilly areas in the southeastern part 
of the county. 

In a typical profile, the surface layer consists of dark- 
brown loam and is about 6 inches thick. Below it is a 4 
inch subsurface layer of brown loam. The subsoil, about 
20 inches thick, consists of firm light clay loam; it 1s dark 
yellowish brown in the upper 6 inches and dark brown in 
the lower part. The underlying material, at a depth of 30 
inches, is grayish-brown, limy loam. 

Fertility is medium, the available water capacity is high, 
permeability is moderate, and runoff is moderate to rapid, 
depending on the slope. 

Miami soils are well suited to most crops, and nearly all 
areas are used for crops. Only a few woodlots remain. The 
native vegetation is a mixture of upland hardwoods, in- 
cluding beech, maple, oak, and hickory. 

Typical profile of Miami loam, 2 to 6 percent slopes; 
cultivated, Nocatad in the SEYNEIANEY,SEY, sec. 10, 
T.5 N., R. 18 W. (Jamestown Township) : 


Ap—0 to 6 inches, dark-brown (10Y¥R 4/3) loam; weak, 
medium, granular structure; friable; neutral; abrupt, 
smooth boundary. 

A2—6 to 10 inches, brown (10YR 5/3) loam; weak, medium, 
subangular blocky structure; friable; medium acid; 
gradual, wavy boundary. 

B21t—10 to 16 inches, dark yellowish-brown (1OYR 4/4) light 
clay loam; moderate, medium, subangular blocky 
structure; firm; medium acid; gradual, wavy 


boundary. 

B22t—16 to 30 inches, dark-brown (10YR 4/3) light clay loam; 
strong, medium, angular blocky structure; firm; 
slighty acid; gradual, wavy boundary. 

C—30 to 66 inches, grayish-brown (10YR 5/2) loam; moder- 
ate, medium, subangular blocky structure; friable; 
calcareous. 

The solum is 24 to 42 inches thick. In reaction it ranges from 
strongly acid to neutral. 

In undisturbed areas there is a 3- to 6-inch Al horizon of very 
dark gray (10YR 3/1), very dark grayish-brown (10YR 8/2), 
or dark-gray (10YR 4/1) loam or sandy loam. 

The texture of the Ap horizon is loam or sandy loam. The 
color of the A2 horizon ranges to grayish brown (10YR 5/2) 
or pale brown (10YR 6/3), and the texture is loam or sandy 
loam. 

In the B horizon the color has a hue of 10YR, a value of 3, 4, 
or 5, and a chroma of 3 to 8, The texture of this horizon is light 
clay loam, clay loam, or light silty clay loam. 

The color of the C horizon ranges to brown (10YR 5/3), yel- 
lowish brown (10YR 5/4), or pale brown (10YR 6/3), and the 
texture is loam or light clay loam. 

Miami soils occur near Morley, Conover, and Owosso soils. 
Miami soils have a coarser textured C horizon than Morley 
soils; they are better drained than Conover soils and lack the 
mottles that are characteristic of Conover soils; and they have 
a finer textured B2it horizon than Owosso soils. 

Miami loam, 2 to 6 percent slopes (MoB).—This soil is 
on hilltops and hillsides. The slopes vary from fairly uni- 
form to irregular and complex. Associated with this soil 
are Morley, Conover, and Metamora soils. 

This soil has the profile described as typical of the series, 
but variations in the profile occur from place to place. In 
slight depressions the surface layer is a little thicker and 
darker colored than is typical. In eroded areas the surface 
layer consists of dark yellowish-brown light clay loam that 
is low in organic-matter content and_is hard and crusty 
when dry; the depth to the limy underlying material in 
these areas is about 24 inches. Tn areas at the lower eleva- 
tions, the lower part of the subsoil is mottled. Included in 
mapping are spots of Owosso soils, which have a sandy 
loam subsoil; spots of Morley soils, which have a thicker 
and finer textured subsoil and substratum; and spots of 
Conover soils, which are in minor drainageways and 
depressions, are somewhat poorly drained, and have a 
darker colored surface layer. Pa 

Fertility is medium, the available water capacity is high, 
permeability is moderate, and runoff is medium. Erosion 
is a hazard 1f crops are grown. ; 

Most of this soil is used for crops. Short cropping sys- 
tems that include corn, small grain, and hay are usual. 
(Capability unit [Te-2 (2.5) ; woodland suitability group 
D 


Miami loam, 6 to 12 percent slopes (MoC).—This soil 
occurs within an undulating to steep landscape in the 
southeastern part of the county. The slopes range from 
uniform and fairly long (though generally not more than 
300 feet in length) to short, irregular, and complex. On the 
irregular slopes are small knolls and depressions. Associ- 
ated with this soil are Morley, Conover, and Metamora 
soils. 
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In a few areas of this soil, the lower part of the subsoil 
is mottled. In other aréas the texture is dominantly grav- 
elly sandy loam to a depth of 18 to 40 inches. In eroded 
areas the surface layer is dark yellowish-brown or dark- 
brown clay loam that is very low in organic-matter content 
and is sticky when wet and hard and crusty when dry. In- 
cluded in mapping were spots of Morley soils, which have 
a finer textured subsoil and substratum, and of Conover 
soils, which are in waterways and depressions and are less 
well drained and darker colored than Miami soils. Also in- 
cluded are some areas that have slopes of more than 12 per- 
cent or of less than 6 percent. 

Fertility is medium, the available water capacity is high, 
and permeability is moderate. Runoff is medium to rapid. 
Erosion is a hazard if crops are grown. 

This soil is suited to crops if protected against erosion. 
Corn, small grain, and hay are commonly grown. Because 
of the erosion hazard, hay and pasture commonly consti- 
tute half or more of the cropping system. Some slopes can 
be stripcropped. (Capability unit [ITe-5 (2.52); wood- 
land suitability group D) Cae 

Miami loam, 12 to 18 percent slopes (MoD).—This soil 
occurs within an undulating to steep landscape in the 
southeastern part of the county. The slopes range from 
fairly long to short, irregular, and complex. On the irreg- 
ular slopes are many knobs and depressions. Associated 
with this soil are Morley, Conover, and Metamora soils. 

Some areas of this soil are eroded and have a surface 
layer of dark yellowish-brown or dark-brown clay loam 
that is very low in organic-matter content and is sticky 
when wet and hard and crusty when dry. In most areas 
the limy underlying material 1s within 2 feet of the sur- 
face. In a few places the texture in the uppermost 2 feet 
is dominantly gravelly sandy loam. Included in mapping 
are spots of Morley soils, which are finer textured than 
Miami soils; spots of Conover soils, which are in water- 
ways and depressions and are less well drained and darker 
colored than Miami soils; scattered areas of Owosso soils; 
and a few spots of sand. 

Fertility is medium, and the available water capacity 
is high. Runoff is rapid, and the erosion hazard is serious 
ifthe soil is cultivated intensively. 

Although this soil is suited to only limited use for crops, 
all of it has been cleared and cultivated. Long cropping 
systems are advisable. Grass-legume mixtures or similar 
protective vegetation are needed to check runoff and con- 
trol erosion. (Capability unit [Ve-1 (2.5a); woodland 
suitability group D) 

Miami loam, 18 to 45 percent slopes (Mof).—This soil 
is within an undulating to steep landscape in the south- 
eastern part of the county. The slopes are mainly short 
and fairly uniform, and the gradient is predominantly 
less than 25 percent. 

The subsoil is thinner than that in the typical profile. 
The underlying-material is at a depth of no more than 24 
inches and in some places is just below the surface layer. 
Eroded areas have a surface layer of dark-brown clay 
leam that is low in organic-matter content and is sticky 
when wet and hard and crusty when dry. In places the 
sutface layer consists of vellowish-brown gravelly sandy 
clay loam, and in others it consists of silt loam or silty 
clay and is underlain with silt and very fine sand. 

This soil is not suitable for cultivation. Most areas are 
used for pasture. Hay is harvested where the slope is not 
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too steep. Because of the erosion hazard, a permanent 
cover of grasses and legumes is needed, (Capability unit 
VIe-1 (2.52) ; woodland suitability group D) 


Montcalm Series 


The Montcalm series consists of well drained and mod- 
erately well drained soils that occur on moraines, till 
plains, and outwash plains throughout the county. 

In a typical profile, the surface layer consists of very 
dark grayish-brown loamy sand and is about 4 inches 
thick. ‘Che uppermost 10 inches of the subsoil is dark-brown 
over yellowish-brown, very friable loamy sand. Ata depth 
of 14 inches is light yellowish-brown, loose sand, and at 
26 inches, light-gray, loose sand stratified with yellowish- 
brown, friable loamy sand to sandy loam. The stratified 
layer extends to a depth of 48 inches and is underlain with 
12 inches of yellowish-brown, friable loamy sand. The 
underlying material, at a depth of 60 inches, is light 
brownish-gray, mottled sand. 

Fertility is low, the organic-matter content is low, the 
available water capacity is low, and permeability is moder- 
ately rapid. Runoff is slow to medium, depending on the 
slope. Crops usually show the effects of moisture deficiency 
late in the growing season. Water erosion and soil blowing 
are hazards, 

Montcalm soils are used for crops, for pasture, and for 
woodland. The native vegetation is a mixture of hardwoods 
and conifers, including oak, aspen, white pine, hard maple, 
and some beech. There were once some dense stands of 
white pine. 

Typical profile of Montcalm loamy sand, 2 to 6 percent 
slopes, undisturbed, located in the WI14NE1,SE\, sec. 32, 
T.5N.,R.14 W. (Zeeland Township) : 


Al—O0 to 4 inches, very dark grayish-brown (10YR 3/2) 
loamy sand; very weak, fine, granular structure; 
very friable; neutral; abrupt, smooth boundary. 

B2lir—4 to 8 inches, dark-brown (7.5YR 4/4) loamy sand; 
weak, medium, subangular blocky structure; very 
friable; medium acid; clear, wavy boundary. 

B22ir—8 to 14 inches, yellowish-brown (10YR 5/8) loamy 
sand; weak, medium, subangular blocky structure; 
very friable; slightly acid; clear, wavy boundary. 

A’2-——-14 to 26 inches, light yellowish-brown (10YR 6/4) sand: 
single grain; loose; medium acid; clear, wavy bound- 
ary. 

A’2&B’t—26 to 48 inches, light-gray (10YR 6/1) sand (A’2 
part), and 14-inch to 1-inch bands of yellowish-brown 
(10YR 5/4 to 5/6) loamy sand to sandy loam, oc- 
curring every 3 or 4 inches (B’t part) ; A’2 is single 
grain and loose; B’t is massive and friable; slightly 
acid ; clear, wavy boundary. 

B’2t-—48 to 60 inches, yellowish-brown (10YR 5/4) sandy loam; 
common, medium, faint, pale-brown (10YR 6/3) 
mottles; weak, medium, subangular blocky structure; 
friable; slightly acid; clear, wavy boundary. 

C—60 to 66 inches, light brownish-gray (10YR 6/2) loamy 
sand; many, coarse, distinct, yellowish-brown (10YR 
5/8) mottles; weak, thin, platy structure; friable; 
medium acid. 


In some places the profile includes a light-gray (10YR 6/1) 
or gray (10YR 5/1) A2 horizon that is 3 to 8 inches thick. In 
cultivated areas there is a dark-brown (10YR 4/3), dark 
yellowish-brown (10YR 4/4), or dark grayish-brown (10YR 
4/2) Ap horizon. 

The color of the A1 horizon ranges to very dark gray (10YR 
8/1). 

In the Bir horizon the color ranges to dark brown (10YR 
4/4), reddish brown (5YR 4/4), or strong brown (7.5YR 5/6- 
5/8), and the texture is loamy sand or sand. 
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The color of the A’2 horizons ranges to light brownish gray 
(10YR 6/2), gray (10YR 6/1), or grayish brown (10YR 5/2). 
In some profiles the B’t horizon is just below the uppermost 
A’2 horizon and A’2 material occurs as ped coatings and crack 
fillings in the B’t horizon. The depth to the B’t horizon ranges 
from 18 to 40 inches. The color of the B’t horizon ranges to 
dark brown (7.5YR 5/6), reddish brown (5YR 4/7), or yellow- 
ish brown (10¥R 5/8). The dominant texture is sandy loam, 

In the A‘2&B’t horizon, the B’t layers are 1 inch to 4 inches 
thick and the A’2 layers 2 to 12 inches thick. 

The depth to the C horizon ranges from 48 to more than 66 
inches. 

Montcalm soils occur near Chelsea, Menominee, and Man- 
celona soils. Montcalm soils have a B’22t horizon, which Chelsea 
soils lack, and they have multiple B’t horizons closer to the 
surface than Chelsea soils. Montcalm soils lack the finer 
textured ITB and IIC horizons that are characteristic of 
Menominee soils, and they lack the coarser textured ITC horizon 
that is characteristic of Mancelona soils. 

Montcalm loamy sand, 0 to 2 percent slopes (MrA).— 
This soil is on moraines, till plains, and outwash plains. 

In undisturbed wooded areas the surface layer is very 
dark gray or very dark grayish-brown loamy sand or light 
sandy loam and is 1 inch to 4 inches or more in thickness. 
Below it is a 3- to 8-inch layer of light-gray or gray loamy 
sand or sand. In some areas fine sand is the dominant tex- 
ture throughout the profile. In other places the underlying 
material, at a depth of 42 to 66 inches, is limy clay loam; 
in some of these areas the upper part of the profile lacks the 
thin bands of loamy sand or sandy loam, and in some the 
subsoil is gravelly. In eroded places the surface layer is 
dark-brown loamy sand. Mottling occurs below a depth of 
3 feet in some places. Included in mapping were spots of 
Rubicon soils, which have a sand texture, and of Chelsea 
soils, m which thin bands of loamy sand occur in the 
subsoil. 

Fertility is low, the available water capacity is low, and 
runoff is slow. Crops are affected by moisture deficiency 
late in summer. Soil blowing is a hazard when the surface 
is exposed. 

This soil is fairly well suited to crops. Most areas have 
been cleared and are cultivated. Corn, small grain, and 
hay are the common crops. Long cropping systems in which 
small grain and hay predominate are usual. This soil is 
also well suited to pine, and some areas have been re- 
forested. Limitations for construction are few. (Capability 
unit I1Ts-3 (4a) ; woodland suitability group C) 

Montcalm loamy sand, 2 to 6 percent slopes (MrB}.— 
This soil occurs on outwash plains, till plains, and 
moraines. 

This soil has the profile described as typical of the series, 
but variations in the profile occur from place to place. The 
surface layer is 1 to 4 inches thick, and in places it has a 
sandy loam texture. Below the surface layer in a few areas 
is a 8- to 8-inch layer of light-gray or gray loamy sand or 
sand. In some areas fine sand is the dominant texture 
throughout the profile. In others, mainly in the uplands, 
the underlying material, at a depth of 48 to 66 inches, is 
limy clay loam; in some of these areas the upper part of 
the profile has a sandier texture than is typical, and in 
some the subsoil is gravelly. In eroded places the surface 
layer is dark-brown or dark yellowish-brown loamy sand 
or sand, In some of the eroded areas the sandy loam layer 
in the subsoil is within 2 feet of the surface. Mottling 
occurs below a depth of 3 feet in a few places. Included in 
mapping were spots of Rubicon soils and of Chelsea soils. 

Fertility is low, the available water capacity is low, and 


runoff is slow. Crops are affected by a shortage of moisture 
late in summer. Water erosion and soil blowing are haz- 
ards if crops are grown. 

This soil is fairly well suited to crops. Some of the acre- 
age is cropland, some is pasture, some is woodland, and 
some is idle land. Corn, small grain, and hay are the com- 
mon crops. Long cropping systems in which small grain 
and hay predominate are usual, This soil is also well suited 
to trees, and many areas have been reforested with pine. 
Limitations for construction are few. (Capability unit 
ITs (4a); woodland suitability group C) 

Montcalm loamy sand, 6 to 12 percent slopes {MrC}.— 
This soil occupies short, irregular slopes on moraines and 
long, narrow, uniform breaks on outwash plains. It is 
associated with the less sloping Montcalm soils. 

The sandy loam layer in the subsoil generally is thinner 
and closer to the surface than the corresponding layer in 
the profile describecl. In some areas fine sand is the dom1- 
nant texture throughout the profile. In other areas, mainly 
on uplands, the underlying material is at a depth of 36 to 
60 inches and consists of limy clay loam; in some of these 
areas the upper part of the profile is sand, and in others 
the subsoil is gravelly. In eroded places the surface layer 
is dark yellowish-brown sand or loamy sand; in a few 
eroded places on knolls and short concave breaks, the sandy 
loam layer in the subsoil is exposed. Included in mapping 
were spots of Rubicon soils and of Chelsea soils. 

Fertility is low, the available water capacity is low, and 
runoff is medium. Permeability is moderately rapid. Crops 
are affected by a shortage of moisture late in summer. 
Water erosion and soil blowing are hazards. 

Some of this soil is cropland, some is pasture, and some 
is woodland. Row crops are grown occasionally, usually 
as part of a long cropping system that consists largely of 
hay and pasture. Some areas are idle, and some have been 
reforested with pine, either for timber or for Christmas 
trees. The slope constitutes a limitation for construc- 
tion. (Capability unit [IIe-9 (4a); woodland suitability 
group C) 


Morley Series 


The Morley series consists of well drained and moder- 
ately well drained soils that occur in undulating to steep 
areas in the southeastern part of the county. 

In a typical profile, the surface layer consists.of dark- 
brown loam and is about 6 inches thick. The subsoil is 
about 20 inches thick. It is made up of 5 inches of light 
yellowish-brown, friable loam; 8 inches of yellowish- 
brown, firm heavy clay"loam; and 7 inches of yellowish 
brown, mottled, firm clay loam. The underlying 
material, at a depth of 26 inches, is light brownish-gray, 
poe limy clay loam; it extends to a depth of several 

eet. 

Fertility is high, the available water capacity is high, 
and permeability is moderately slow. Runoff is medium to 
rapid, depending on the slope. Erosion is a hazard. 

Some areas of Morley soils are used for crops, but some 
are too steep to be suitable for cultivation. A few areas 
are still wooded. The native vegetation is a mixture of 
hardwoods, including sugar maple, beech, red oak, and 
largetooth aspen. 

Typical profile of Morley loam, 2 to 6 percent slopes, 


OTTAWA COUNTY, MICHIGAN 47 


cultivated and eroded, located in the NEYNWYNWiH 
NW44 sec. 11, T. 5 N., R. 14 W. (Zeeland Township) : 


Ap—0 to 6 inches, dark-brown (10YR 38/3) loam; weak, me- 
dium, subangular blocky structure; friable; neutral; 
abrupt, smooth boundary. 

B2i—6 to 11-inches, light yellowish-brown (10YR 6/4) clay 
loam; moderate, medium, subangular blocky struc- 
ture; friable; contains a few very pale brown (10YR 
7/3) remnants of an A2 horizon; strongly acid; clear, 
Wavy boundary. 

B22t—11 to 19 inches, yellowish-brown (10YR 5/4) heavy 
clay loam; weak, medium, subangular blocky struc- 
ture; firm; peds have films of brown (10YR 5/8) 
clay; very strongly acid; gradual, wavy boundary. 

B23—19 to 26 inches, yellowish-brown (10YR 5/4) clay loam; 
few, medium, distinct, light brownish-gray (10YR 
6/2) mottles; moderate, medium, subangular blocky 
structure; firm; medium acid; clear, wavy boundary. 

C—26 to 50 inches, light yellowish-brown (10YR 6/4) clay 
loam; common, medium, faint, light brownish-gray 
(10YR 6/2) mottles; moderate, medium, subangular 
blocky structure; firm ; calcareous. 

The solum is 20 to about 40 inches thick. The reaction of 
the B horizon ranges from very strongly acid to slightly acid. 
In undisturbed areas the profile has an Al and an A2 hori- 
zon instead of an Ap. The A1 horizon is very dark brown 

(10¥R 2/2), very dark gray (10YR 8/1), or very dark grayish 

brown (10YR 3/2) and is 8 to 5 inches thick. The A2 horizon is 

very pale brown (10YR 7/3), pale brown (10YR 6/3), or 
grayish brown (10X¥R 5/2) and is 8 to 6 inches thick. 

The texture of the B22t horizon is heavy silty clay loam, 
heavy clay loam, or light silty clay. 

The texture of the C horizon is clay loam to silty clay loam. 

Morley soils occur near Blount, Sims, and Owosso soils. 

Morley soils are better drained than Blount and Sims soils and 

have fewer gray mottles, They are finer textured in the upper 

part of the B2 horizon than Owosso soils. Morley soils and 

Nester soils formed in similar material, but Morley soils 

lack the A&B horizon that is characteristic of Nester soils. 


Morley loam, 2 to 6 percent slopes (MIB8).—This soil is 
on hillsides and hilltops within an undulating to steep 
landscape in the southeastern part of the county. Most 
areas are moderately well drained. Associated with this 
soil ave Blount and Sims soils. 

This Morley soil has the profile described as typical of 
the series. Small areas that are eroded have a surface layer 
of yellowish-brown clay loam that is sticky when wet and 
hard and crusty when dry. Included in mapping were 
spots of somewhat poorly drained Blount soils in minor 
depressions and drainageways, and spots of Owosso soils, 
which are sandy in the uppermost 2 to 3 feet. Also in- 
cluded were areas of nearly level, undisturbed soils that 
have a 5- to 10-inch surface layer of very dark gray loam. 

Fertility is high, and the available water capacity is 
high. The organic-matter content is low. Runoff is me- 
dium, and permeability is moderately slow. The water 
table rises to within 3 or 4 feet of the surface during pro- 
longed periods of wet weather and is often high at the 
planting season. Puddling and poor tilth result if the soil 
is worked when it is excessively wet. Erosion is a hazard 
in cultivated areas. 

This soil is suited to crops, and most of it is cultivated. 
Corn, small grain, and hay are the common crops. Short 
cropping systems that include only a year or two of hay 
are usual. (Capability unit [Te-1 (1.5a); woodland suit- 
ability group B) 

Morley loam, 6 to 12 percent slopes, eroded (MitC2).— 
This soil is on hillsides within an undulating to steep land- 
scape in the southeastern part of the county. The slopes 


are short, and many are irregular. Most areas are well 
drained. 

The surface in about half of the areas is yellowish- 
brown clay loam. In a few places that are severely eroded, 
the surface layer is heavy clay loam and the limy under- 
lying material is within 15 inches of the surface. Gener- 
ally the subsoil is free of mottling, Included in mapping 
were areas of Owosso soils, in which the underlying mate- 
rial is at a depth of about 2 feet.and the upper part of the 
profile consists of dark-brown sandy loam. Also included 
were spots of somewhat poorly drained Blount soils in 
minor depressions and drainageways, and spots of soils 
that are sandy to a depth of 2 to 8 fect. 

Fertility is high, the available water capacity is high, 
permeability is moderately slow, and runoff is rapid. The 
organic-matter content is low. Erosion is a problem if 
crops are grown, 

Nearly all areas of this soil are cropland. Corn, small 
grain, and hay are the common crops. Moderately long 
cropping systems that include several years of small grain 
and hay are usual. (Capability unit [[Te-4 (1.5a) ; wood- 
land suitability group B) 

Morley loam, 18 to 25 percent slopes, eroded (MtE2).— 
This soil is on short, irregular slopes and slope breaks in 
the southeastern part of the county. It is well drained. 

The surface layer is dark yellowish-brown clay loam. 
In places the limy underlying material is at the surface. 
Rills and shallow gullies are common. 

Some of this soil has been cultivated in the past, but 
now most of it is idle or is covered with a mixture of 
grasses and legumes. Because of the slope, the very rapid 
runoff, and the effects of erosion, a permanent cover of 
vegetation is needed. (Capability unit VIe-1 (1.52); 
woodland suitability group B) 

Morley clay loam, 12 to 18 percent slopes, severely 
eroded (MuD3)—This soil is on slopes toward drainage- 
ways and on knolls and ridges. It is well drained. Some 
shallow gullies have formed. 

The surface layer in about three-fourths of the areas is 
dark yellowish-brown clay loam. The limy underlying 
material is at a depth of about 15 inches in some places; 
in others the limy material is at the surface and rills are 
common. Included in mapping were areas of somewhat 
poorly drained Blount soils in drainageways and depres- 
sions, and spots of a soil that is sandy to a depth of 2 to 
8 feet. 

Because of the slope, the rapid runoff, and the effects of 
past erosion, this soil is not suited to crops. It needs a cover 
of hay or pasture plants or other permanent vegetation. 
(Capability unit VIe-1 (15a); woodland suitability 
group B) 

Morley clay loam, 25 to 45 percent slopes, severely 
eroded (Muf3)—This soil occurs mainly on the side slopes 
of deep, V-shaped drainageways in the southeastern part 
of the county. The slopes are short and irregular. 

The surface layer consists of yellowish-brown clay loam 
and is limy in many places. Ril!s and shallow gullies have 
formed in some areas, and seep spots occur in others. In- 
cluded in mapping were some slopes of less than 25 percent. 

Most areas of this soil are idle or are covered with grass, 
weeds, and brush. Because of the slope and the effects of 
erosion, a permanent cover of protective vegetation should 
be established and maintained. (Capability unit VITe-1 
(1.52) ; woodland suitability group B) 
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Nester Series 


The Nester series consists of well drained and moderately 
well drained soils that occur on uplands and along drain- 
ageways on lake plains. These soils developed in limy clay 
loam. 

In a typical profile, the surface layer consists of dark 
grayish-brown loam and is about 7 inches thick. Below 
this is a 7-inch layer that consists of light brownish-gray, 
friable loam and brown, firm clay loam. The subsoil, about 
14 inches thick, is reddish-brown, firm heevy clay loam. 
The underlying material, at a depth of about 28 inches, is 
brown, limy clay loam; it extends to a depth of at least 
50 inches. 

Fertility is high, the available water capacity is high, 
and permeability is moderately slow. Runoff is moderate to 
rapid, depending on the slope. Erosion is a hazard. 

Some of the acreage is cropland, some is pasture, and 
some is woodland. Most of the gently sloping to strongly 
sloping areas are farmed intensively. Corn and small 
grain are the common crops. Some areas are still wooded. 
The native vegetation is a mixture of upland hardwoods, 
including sugar maple, beech, red oak, and largetooth 
aspen. 

As ical profile of Nester loam, 2 to 6 percent slopes, 
cultivated and slightly eroded, located in the NEIZNW1, 
SW1, sec. 20, T. 8 N., R. 13 W. (Wright Township) : 


Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) loam; 
weak, fine, granular structure ; friable; strongly acid; 
abrupt, smooth boundary. 

A&B—T7 to 14 inches, light brownish-gray (10YR 6/2) loam 
(A part) and brown (7.5Y¥R 4/4) clay loam (B part); 
the A part is friable and has weak, fine, granular 
structure; the B part is firm and has weak, medium, 
subangular blocky structure; both parts are strongly 
acid; A material completely or partly surrounds peds 
and fills cracks, voids, and channels; abrupt, ir- 
regular boundary. 

B22t—14 to 28 inches, reddish-brown (5YR 4/3) heavy clay 
loam; moderate, medium, angular blocky structure; 
firm; clay films on peds and in voids in lowermost 
4 to 6 inches; slightly acid; clear, irregular boundary. 

Cc—28 to 50 inches, brown (7.5YR 4/4) clay loam: weak, 
coarse, angular blocky structure; firm; pinkish-gray 
(5YR 6/2) lime coatings and streaks; calcareous. 


In undisturbed areas the profile has an Al horizon and an 
A2 horizon instead of an Ap. The A1 horizon is thin and con- 
sists of very dark brown (10YR 2/2) or very dark gray (10¥R 
3/1) loam, fine sandy loam, or sandy loam. The A2 horizon is 
2 to 5 inches thick and consists of pale-brown (10¥R 6/3), 
light-gray (10YR 7/2), grayish-brown (10YR 5/2), or light 
brownish-gray (10YR 6/2) loam, fine sandy loam, or sandy 
loam. 

The Ap horizon is dark grayish brown (10YR 4/2), dark 
brown (10YR 4/3), or dark gray (10YR 4/1). In some culti- 
vated areas the profite includes a thin A2 horizon between 
the Ap and the A&B horizons. 

The texture of the B22t horizon is heavy clay loam, heavy 
silty clay loam, or light silty clay. In some places the B hori- 
zon is mottled below a depth of 24 inches. 

The depth to the calcareous C horizon ranges from 24 to 
about 40 inches. The texture of this horizon is clay loam or 
silty clay loam. 

Nester soils and Morley soils formed in similar material. 
Nester soils have an A&B horizon, which Morley soils lack. 
Nester soils occur near Ubly and Kawkawlin soils. They are 
finer textured than Ubly soils in the upper part of the solum, 
and they are better drained and less mottled than Kawkawlin 
soils. 


Nester loam, 2 to 6 percent slopes (NeB)—This soil 
oceurs on uplands in all parts of the county except the 
southeastern. 

This soil has the profile described as typical of the series. 
In areas that have not been disturbed, the surface layer is 
very dark gray or very dark brown and is 8 to 5 inches 
thick. The subsurface layer in these areas is 2 to 5 inches 
thick and consists of pale-brown to light brownish-gray 
loam or sandy loam. An inch or two of the subsurface layer 
remains in some cultivated areas. In eroded places the sur- 
face layer is dark grayish-brown clay loam, and immedi- 
ately below it is the subsoil of reddish-brown heavy clay 
loam. Where drainage is only moderately good, the lower 
part of the subsoil is mottled. In some areas, mainly in and 
around Eastmanville, the subsoil is silty clay and the 
underlying material is heavy clay loam or silty clay loam. 
Drainage in these areas is moderately good, and mottles 
occur in the lower part of the subsoil and in the underlying 
material. Where the uplands merge with the plains, the 
texture in the uppermost 3 feet is coarser than is typical, 
and in some of these areas, the underlying material con- 
sists of sand or loamy sand and: is less limy than the 
underlying material in the typical profile. 

Included in mapping were spots of Ubly soils, which 
consist of sandy loam to a depth of 18 to 40 inches, and 
spots of Kawkawlin and Sims soils, which occur in depres- 
sions and drainageways and are less well drained than 
Nester soils. Also included were areas in which the slope is 
less than 2 percent; in these areas drainage is moderately 
good and the lower part of the profile is mottled. 

Fertility is high, the available water capacity is high, 
and permeability is moderate. The organic-matter content 
is low. Where the slope is more than 4 percent, runoff is 
medium and erosion is a hazard. The soil warms up and 
dries out slowly in spring, and it compacts and puddles 
readily if worked when wet. The included wet spots need 
to be drained artificially. 

Most areas of this soil are farmed intensively, some are 
in grass-legume hay, and few are wooded. {Capability unit 
Tle-1 (1.52) ; woodland suitability group B) 

Nester loam, 6 to 12 percent slopes (NeC).—This soil is 
on uplands and on short slopes along drainageways that 
dissect lake plains. 

In the areas on lake plains, the profile includes thin layers 
of silt and fine sand below a depth of 3 feet and one or two 
such layers at a lesser depth. In some areas in and around 
Eastmanville, the subsoil is silty clay and the underlying 
material is heavy clay loam or heavy silty clay loam. 
Where the uplands merge with the plains, the texture in 
the uppermost 3 feet, is coarser than is typical and the 
underlying material consists of sand and gravel and is less 
limy than the underlying material in the typical profile. 
Many areas of this soil are eroded, and in these places the 
surface layer is dark grayish-brown clay loam. Drainage 
is good in most areas, but in depressions and on the lower 
part of slopes, it is only moderately good, and in such 
places the lower part of the subsoil is mottled. Included in 
mapping were spots of Ubly soils, which consist of sandy 
loam to a depth of 18 to 42 inches, and spots of Kawkawlin 
souls, which are in depressions and drainageways and are 
less well drained than Nester soils. Also included were 
some areas that have slopes of more than 12 percent or less 
than 6 percent. 

Fertility is high, the available water capacity is high, 
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and permeability is moderately slow. The organic-matter 
content is low. Runoff is medium to rapid, depending on 
the ground cover. Erosion is a hazard if crops are grown. 

Corn, smal] grain, and hay are the common crops. Be- 
cause of the slope and the erosion hazard, a large propor- 
tion of grain and hay crops in the cropping system is 
usual. (Capability unit IIIe4 (1.52) ; woodland suitabil- 
ity group B) 

Nester loam, 12 to 18 percent slopes (NeD).—This soil 
is on uplands and on short slopes along drainageways that 
dissect lake plains. 

In the areas on lake plains, the profile includes thin 
layers of silt and fine sand. Where the uplands and plains 
merge, the underlying material is sand or loamy sand in- 
stead of clay loam. There are scattered areas in which a 
2-foot layer of sandy loam overlies the clay loam sub- 
stratum. In the many eroded areas, the surface layer is 
dark yellowish-brown clay loam, the subsoil is thinner than 
that in the typical profile, and the depth to the underlying 
material is less than 24 inches. Reddish-brown clay loam is 
at the surface in severely eroded spots. Included.in map- 
ping were spots of sandy loam and spots of less well 
drained Kawkawlin soils. 

Fertility is high, the available water capacity is high, 
and permeability is moderately slow. Runoff is rapid. The 
organic-matter content is low, and tilth is generally poor. 

Nearly all of this soil is used for crops or for pasture. 
Because of the erosion hazard, cropping systems should be 
long and cultivated crops should be grown only occasion- 
ally. Permanent vegetation affords protection against ero- 
sion. (Capability unit [Ve-1 (1.5a) ; woodland suitability 
group B) 

Nester loam, 18 to 25 percent slopes (Ne£).—This soil 
occurs on the sides of deep, V-shaped drainageways, both 
on uplands and on lake plains, and also on other parts of 
the uplands. 

In the areas on lake plains, the surface and subsurface 
layers have a silty texture. The surface in a few areas 
has a thin covering of sand or loamy sand. In eroded areas 
the surface layer is dark yellowish-brown or dark reddish- 
brown clay loam, and the subsoil is thinner and lighter 
colored than that in the typical profile. In these areas 
the depth to the limy underlying material is generally more 
than 24 inches. Included in mapping were small areas 
where the underlying material is heavy silty clay loam or 
light silty clay instead of clay loam and is at a depth of 
a foot or two. Also included were spots of Kawkawlin 
and Sims soils, both of which are more poorly drained than 
Nester soils. 

Because of the slope and the erosion hazard, this soil is 
not suitable for cultivation. Permanent vegetation is 
needed for control of erosion and conservation of moisture. 
(Capability unit VIe-l (15a); woodland suitability 
group B) 

Nester loam, 25 to 45 percent slopes (NeF).—This soil 
occurs on the sides of deep, V-shaped drainageways on 
uplands and lake plains and on other short slopes on 
uplands. The areas are long and narrow and of small size, 
but the total acreage is large. 

Many areas of this soil are eroded, and in these places 
the surface layer is yellowish-brown or reddish-brown clay 
loam or silty clay loam. The depth to the limy underlying 
material is less than in the typical profile. A few shallow 
gullies have formed in a few areas, The underlying mate- 


rial in a few areas is sandy loam, loamy sand, or sand. 
Included in mapping were spots of Kawkawlin, Sims, and 
Hettinger soils, all of which are less well drained than 
Nester soils. 

Because of the slope and the erosion hazard, this soil 
is not suited to crops. Some areas have a cover of grasses 
and legumes, but even pasture use should be restricted. 
Most areas are idle or are growing up to trees and brush. 
Permanent vegetation is needed. (Capability unit VITe-1 
(1.5a) ; woodland suitability. group B) 

Nester clay loam, 6 to 12 percent slopes, severely 
eroded (NsC3).—This soil is on uplands and along drain- 
ageways on lake plains, 

Erosion has removed the original surface layer, the sub- 
surface layer, and in many places the upper part of the 
subsoil. In about half the areas, the present surface layer 
is reddish-brown heavy clay loam. In others it is dark 
grayish-brown clay loam. The limy underlying material 
1s within 2 feet of the surface in many places, and in small 
areas it is at the surface. In a few places the underlying 
material is loamy sand or sand and is at a depth of 12 
inches. In the areas on lake plains, the surface layer is 
silt loam or silty clay loam, and the subsurface layer con- 
sists of strata of limy silt, fine sand, and silty clay. In- 
cluded in mapping were small spots that are less severely 
eroded. 

This soil is very low in organic-matter content. It has 
poor structure and poor tilth and is very sticky when wet 
and hard and crusty when dry. Water is not absorbed 
readily, and most of it runs off. 

All of this soil is now in cultivation or has been in the 
past. The effects of erosion make it difficult to establish 
a full stand of a crop. (Capability unit [Ve-3 (1.52); 
woodland suitability group B) 

Nester clay loam, 12 to 18 percent slopes, severely 
eroded (NsD3).—This soil is on short slopes on uplands 
and along drainageways on lake plains. 

Erosion has removed the original surface layer, the sub- 
surface layer, and part of the subsoil. The color of the 
present surface layer is predominantly dark yellowish 
brown but in some places it is reddish brown. The limy 
underlying material is close to the surface in places. The 
underlying material in a few areas is nonlimy sand or 
loamy sand and is only about 12 inches below the surface. 
Along the drainageways on lake plains, the surface layer 
is silt loam or silty clay loam, and the subsurface layer 
consists of strata of silt, fine sand, and silty clay. Included 
in mapping were sinall areas that are less severely eroded. 

This soil is very low in organic-matter content. It has 
poor structure and poor tilth and is sticky when wet and 
hard and crusty when dry. Water is not absorbed readily, 
and much of it runs off. 

Some of this soil has been cultivated: in the past. The 
effects of erosion make it difficult to establish a full stand 
of a crop. Forage crops can be grown under careful man- 
agement. Permanent vegetation is needed. (Capability unit 
Vie-I (1.52) ; woodland suitability group B) 

Nester clay loam, 18 to 25 percent slopes, severely 
eroded (Ns£3}.—This soil is on the sides of deep, V-shaped 
drainageways, both on uplands and on lake plains, and 
also on other upland slopes. 

The surface layer consists of yellowish-brown clay loam 
or silty clay loam. In places limy clay loam or silty clay 
loam is at the surface. 
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Because of the slope and the hazard of erosion, this soil 
should not be farmed. Most areas have been cultivated in 
the past, but now some of these areas are idle, some are 
growing up to weeds and brush, and some are used for 
pasture. Permanent vegetation is needed. (Capability unit 
VIle-1 (1.5a) ; woodland suitability group B) 

Nester clay loam, 25 to 45 percent slopes, severely 
eroded (NsF3).—This soil occurs on the sides of deep, 
V-shaped drainageways, both on uplands and on lake 
plains, and also on other short upland slopes. 

Erosion has removed the original surface layer, subsur- 
face layer, and subsoil. The present surface layer is red- 
dish-brown heavy clay loam or dark grayish-brown clay 
loam. The limy underlying material is within 20 inches 
of the surface and in many places is exposed. Rills are 
common, and some shallow gullies have developed. In pro- 
tected spots that are less severely eroded, the surface layer 
is loam, but even in these places the profile is thin. There 
are some areas in which the underlying material consists 
of sand or loamy sand and is just below the surface layer. 
Included_in mapping were spots of somewhat poorly 
drained Kawkawlin soils and poorly drained Sims soils. 

Because of the slope and the erosion hazard, this soil is 
not suited to crops. Some areas were once cultivated, but 
these areas are now idle or are covered with brush or grass. 
A permanent cover of protective vegetation is needed. 
(Capability unit VIIe-1 (1.5a); woodland suitability 
group B) 


Newaygo Series 


The Newaygo series consists of well-drained soils that 
occur on outwash plains, terraces, and deltas. These soils 
are underlain with limy sand and gravel at a depth of 
24. to 40 inches. 

In a typical profile, the surface layer consists of dark 
reddish-brown sandy loam and is about 8 inches thick. 
The subsoil is about 82 inches thick. The upper 22 inches 
is reddish-brown, very friable light sandy loam, and the 
lower 10 inches is reddish-brown, firm hght clay loam. 
The underlying material, at a depth of 40 inches, is pale- 
brown, limy sand and gravel that extends to a depth of 
several feet. 

Fertility is medium, and the available water capacity 
is moderate. Crops show the effects of a moisture shortage 
during the latter part of the growing season in dry years, 
Runoff is slow. Permeability is moderate to a depth of 24 
to 40 inches and very rapid in the underlying material. 
Erosion and soil blowing are hazards. 

Newaygo soils are used for crops, for pasture, and for 
woodland. Corn, small grain, and hay are the common 
crops. Very few areas are wooded. The native vegetation 
is a mixture of hardwoods and conifers, including hard 
maple, beech, oak, hickory, and white pine. 

Typical profile of Newaygo sandy loam, cultivated and 
eroded, located in the NEYNWYNEYSEY, sec. 12, T. 
7N.,R.14 W. (Allendale Township) : 

Ap—0 to 8 inches, dark reddish-brown (5YR 3/3) sandy loam; 
weak, fine, granular structure; very friable; medium 
acid; abrupt, smooth boundary. 

Bir—8 to 30 inches, reddish-brown (5YR 4/4) light sandy 
loam; weak, fine, subangular blocky structure; very 


friable; strongly acid; clear, irregular boundary, 
B't—30 to 40 inches, reddish-brown (5Y¥R 4/3) light clay 


loam; moderate, medium, subangular blocky struc- 
ture; firm; neutral; abrupt, irregular boundary. 

IIC—40 to 66 inches, pale-brown (10YR 6/3) sand and gravel ; 
single grain; loose; calcareous. 


In undisturbed areas the profile has an Al and an A2 
horizon instead of an Ap. The Al horizon is very dark grayish 
brown (10YR 8/2) or very dark gray (10YR 3/1) and is 
2 to 4 inches thick. The A2 is gray (10YR 5/1) or light brown- 
ish gray (10YR 6/2) and is 2 to 6 inches thick. The A2 horizon 
is strongly acid to slightly acid. 

In uneroded areas the color of the Ap horizon ranges to very 
dark brown (10¥R 3/2), dark grayish brown (10YR 4/2), or 
very dark gray (10Y¥R 38/1). 

In the Bir horizon the color ranges to dark brown (7.5YR 
4/4) or reddish brown (5YR 4/3), and the texture is sandy 
loam or loamy sand, The reaction of this horizon ranges from 
strongly acid to slightly acid. In some profiles a pale-brown 
(10YR 6/3), slightly acid to mildly alkaline A’2 horizon, 1 to 
8 inches thick, occurs above the B’t horizon; in other profiles 
A’2 material occurs only as thin coatings on peds in the upper 
part of the B’t horizon, The texture of the B’t horizon is 
heavy sandy loam, sandy clay loam, or light clay loam. In 
some places this horizon is gravelly. In reaction it ranges from 
slightly acid to mildly alkaline. 

Newaygo soils occur near Mancelona and Montealm soils. 
Newaygo soils have a thicker B’t horizon than Mancelona 
soils. They have a finer textured B’t horizon than Montcalm 
soils, and they have a ITC horizon of sand and gravel, which 
Montcalm soils lack. Newaygo soils formed in the same kind 
of material as Fox soils, which lack a Bir horizon. 

Newaygo sandy loam, 0 to 6 percent slopes (NwB).— 
This soil occurs on outwash plains, terraces, and deltas. 
Associated with it are Mancelona, Matherton, Gladwin, 
and Lacota soils. 

_ In some places the color of the upper part of the profile 
is less red than in the typical profile. In other places the 
soil is less eroded and the surface layer is darker colored. 
A gray or light brownish-gray subsurface layer occurs in 
some areas. Included in mapping were spots of Mancelona 
soils, which are coarser textured than Newaygo soils, and 
of Gladwin, Matherton, and Lacota soils, which are less 
well drained. 

_ Fertility is medium, and the available water capacity 
is moderate. The moisture supply is usually deficient in 
the latter part of the growing season. 

This soil is suited to crops if well managed. Cropping 
systems usually consist largely of small grain and hay. 
A few areas are sources of sand and gravel. (Capability 
unit ITs-2 (3a); woodland suitability group A) 


Oshtemo Series 


The Oshtemo series consists of well-drained soils that 
occur on outwash plains and on rolling to hilly moraines 
in the eastern and southeastern parts of the county. These 
soils developed in 40 to 66 inches of sandy loam or loamy 
sand underlain with sand and gravel. 

In a typical profile, the surface layer consists of dark- 
brown light sandy loam and is about 10 inches thick. Below 
this is a 10-inch subsurface layer of pale-brown loamy 
sand. The subsoil is about 30 inches thick. It is made up of 
16 inches of strong-brown, very friable loamy sand; 9 
inches of strong-brown, friable light sandy clay loam; and 
5 inches of reddish-yellow, very friable light sandy loam. 
The underlying material, at a depth of 50 inches, is yellow 
coarse sand; it extends to a depth of at least 66 inches. 

Fertility is low, the available water capacity is low, and 
permeability is moderate. Crops show the effects of a mois- 
ture shortage during prolonged periods of dry weather. 
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The organic-matter content is low. Runoff is slow to rapid, 
depending on the slope. 

Some of the acreage is cropland, some is woodland, and 
some is pasture. Corn, small grain, and hay are the com- 
mon crops. The native vegetation is a mixture of hard- 
woods, including oak, hickory, and maple. A few areas 
are sources of sand and gravel. Limitations-for construc- 
tion are few. 

Typical profile of Oshtemo sandy loam, 0 to 2 percent 
slopes, cultivated, located inthe WI14SW1,SEVSEV, sec. 
18, T. 7 N., R. 13 W. (Tallmadge Township) : 


Ap—O0 to 10 inches, dark-brown (10YR 3/8) light sandy loam; 
moderate, medium, granular structure; friable; ex- 
tremely acid; abrupt, smooth boundary. 

A2—10 to 20 inches, pale-brown (10YR 6/3) loamy sand; 
structureless (single grain); loose; strongly acid; 
clear, wavy boundary. 

B1—20 to 36 inches, strong-brown (7.5YR 5/8) loamy sand; 
structureless (single grain); very friable; very 
strongly acid; clear, wavy boundary. 

B2t—36 to 45 inches, strong-brown (7.5YR 5/6) light sandy 
clay loam; weak, fine, subangular blocky structure; 
friable; very strongly acid; clear, wavy boundary. 

B38—45 to 50 inches, reddish-yellow (5YR 7/8) light sandy 
loam; weak, coarse, subangular blocky structure; 
very friable; strongly acid; clear, wavy boundary. 

TIC—50 to 66 inches, yellow (10YR 8/8) coarse sand; struc- 
tureless (single grain) ; loose; strongly acid. 


The solum is 40 inches to more than 60 inches thick. The 
reaction of the solum below the Ap horizon ranges from 
medium acid to very strongly acid. 

The texture of the Ap horizon is sandy loam,or loamy sand. 
The color ranges to very dark grayish brown (10YR 3/2) 
or brown (10Y¥R 5/3). The dry color is light grayish brown 
(10YR 6/2. The reaction of this horizon ranges from neutral 
to extremely acid, depending upon how much lime has been 
applied. The color of the A2 horizon ranges to brown (10YR 
5/3) or yellowish brown (10YR 5/4). 

In-both the B1 and the B3 horizons, the texture is either 
sandy loam or loamy sand. The B2t horizon is at a depth 
of 12 to more than 36 inches and is less than 10 inches thick. 
The texture of this horizon is sandy loam, light sandy. clay 
loam, or clay loam. The color of the B38 horizon ranges to red- 
dish brown (5YR 4/4) or dark yellowish brown (10YR 4/4). 
Below a depth of 40 inches in some profiles, discontinuous 
layers of dark-brown (7.5YR 3/2) loamy sand or sandy loam, 
¥% inch to 2 inches thick, alternate with 4- to 12-inch layers 
of B3 material. 

The reaction of the C horizon ranges from very strongly acid 
to mildly alkaline. In some profiles the C horizon is as much 
as 15 percent gravel. 

Oshtemo soils occur near Spinks, Matherton, and Wasepi 
soils. Oshtemo eoils are more acid than Spinks soils and have 
a IIC horizon of coarse sand that Spinks scils lack. They are 
better drained than Matherton and Wasepi soils. They formed 
in the same kind of material as Mancelona soils but lack the 
Bir horizon that is characteristic of Mancelona soils, 


Oshtemo sandy loam, 0 to 2 percent slopes (OsA).— 
This soil occurs on outwash plains in the eastern part of 
the county and on hilltops within rolling to hilly uplands 
in-the southeastern part of the county. 

This soil has the profile described as typical of the series, 
but variations in the profile occur from place to place. In 
cultivated areas the plow layer is dominantly dark brown 
or very dark brown sandy loam or, in a few areas, loamy 
sand: In undisturbed areas the surface layer is darker 
colored. Eroded spots in some cultivated areas have a 
lighter colored surface layer of.loamy sand. In other places 
the reaction is less acid than is typical, and the underly- 
ing material is limy and is within 40 inches of the surface. 
Included in mapping were spots of Hillsdale soils, which 


have a thicker and finer textured subsoil than Oshtemo 
soils. Also included were some areas that have slopes of 
more than 2 percent. 

Fertility is low, the organic-matter content is low, and 
the available water capacity is low. The soil is droughty 
in summer, and it is readily susceptible to soil blowing. 

Some of this soil has been cleared and is cultivated, some 
is in hay, and some is wooded. Corn, small grain, and hay 
are the common crops. Long cropping systems in which 
small grain and hay predominate are suitable. Limitations 
for construction are few. Some areas have been subdivided, 
and other areas are awaiting such use. (Capability unit 
ITIs-3 (4a) ; woodland suitability eroup M) 

Oshtemo sandy loam, 2 to 6 percent slopes (OsB).— 
This soil occurs on outwash plains in the eastern part of 
the county and on rolling to hilly moraines in the south- 
eastern part of the county. 

Where this soil is eroded, the plow layer is dark grayish- 
brown sandy loam or loamy sand and the underlying ma- 
terial is within 3 feet of the surface. In some areas in 
Jamestown Township, the soil is finer textured than is 
typical and the finest textured part of the subsoil, a layer 
at least 10 inches thick, is gravelly clay loam. Included 
in mapping were severely eroded spots in which the surface 
layer. is dark-brown sandy clay loam; spots in which the 
reaction. is less acid than is typical and the underlying 
material is limy and is within 40 inches of the surface; 
and a few small areas in which the slope. is. more than 6 
percent. Also included were spots of Hillsdale soils, which 
consist dominantly of sandy loam throughout the profile. 

Fertility is low, the organic-matter content is low, and 
the available water capacity is low. The soil is droughty 
in summer, and it is readily susceptible to both water ero- 
sion and soil blowing. 

Some of this soil has been cleared and is cultivated, some 
is in hay, and a little is wooded. Corn, small grain, and 
hay are the common crops. Long cropping systems in which 
small grain and hay predominate are suitable. Limitations 
for construction are few. Some areas have been subdivided, 
and others are awaiting such use. A few areas are sources 
of sand and gravel. (Capability unit IIIs (4a); wood- 
land suitability group M) 

Oshtemo sandy loam, 6 to 12 percent slopes (OsC).— 
Some of this soil occupies long, narrow, smooth slopes on 
outwash plains in the eastern part of the county, and some 
occupies irregular hillsides and hilltops on moraines in 
the southeastern part. 

Where this soil is eroded, the plow layer is strong-brown 
sandy loam or clay loam and the yellow substratum is much 
closer to the surface than in uneroded places. The subsur- 
face layer is thinner than that in the typical profile and 
consists of sandy loam rather than loamy sand. The subsoil 
also is thinner than is typical, and the depth to the under- 
lying material is less. In some areas the upper part of the 
profile is finer textured, and the finest textured part of the 
subsoil, a layer at least 10 inches thick, is clay loam. In- 
cluded in mapping were spots in which the underlying 
material is limy and is within 40 inches of the surface, and 
also areas in which thin bands of finer textured soil mate- 
rial occur throughout the profile. 

Fertility is low, and the available water capacity is low. 
In eroded areas the surface layer has poor tilth and is 
sticky when wet and hard-and crusty when dry. Water is 
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not absorbed readily. The soil is readily susceptible to both 
water erosion and soil blowing. 

Some of this soil has been cleared and cultivated. Corn, 
small grain, and hay are the common crops. Cropping sys- 
tems in which small grain and hay predominate are suit- 
able. A few areas are used only for forage crops. The slope 
is a limitation for construction. (Capability unit IIIe-9 
(4a) ; woodland suitability group M) 

Oshtemo sandy loam, 12 to 18 percent slopes (OsD).— 
Some of this soil occupies long, narrow, smooth slopes on 
outwash plains in the eastern part of the county, and some 
occupies hillsides and hilltops on moraines in the south- 
eastern part. 

In most areas the surface layer is strong-brown sandy 
loam or loamy sand. Both the surface layer and the sub- 
soil are thinner than those in the typical profile, and the 
yellow underlying material is within 36 inches of the sur- 
face in most places. Where erosion has been severe enough 
to remove the surface layer, the subsurface layer, and the 
upper part of the subsoil, the underlying material is within 
2 feet of the surface. In some areas the upper part of the 
profile is finer textured than is typical, and the finest tex- 
tured part of the subsoil, a layer at least 10 inches thick, is 
clay loam. The underlying material in some eroded spots 
is limy and is within 2 feet of the surface. In some eroded 
spots the surface layer is brown clay loam, and the under- 
lying material is limy and is within 2 feet of the surface. 
Included in mapping were severely eroded spots in which 
the original underlying material is at the surface, and also 
spots in which the underlying material includes thin bands 
of finer textured soil material. 

Fertility is low, and the available water capacity is low. 
The organic-matter content is very low, and tilth is poor. 
The surface layer is sticky when wet and hard and crust 
when dry. Runoff is rapid, and little water is absorbed. 
Water erosion is a serious hazard. 

All of this soil has been cleared, and all of it is or has been 
cultivated. Corn, small grain, and hay are the common 
crops. Because of the slope and the erosion hazard, a per- 
manent cover of grass or of a grass-legume mixture is more 
suitable than cultivated crops. (Capability unit [Ve-9 
(4a) ; woodland suitability group M) 


Owosso Series 


The Owosso series consists of well drained and moder- 
ately well drained soils that occur on uplands in the south- 
ern part of the county. These soils developed in 18 to 40 
inches of sandy loam or loamy fine sand over limy clay 
loam and silty clay loam. 

In a typical profile, the surface layer consists of dark 
grayish-brown sandy loam and is about 7 inches thick. 
Below it is a 5-inch subsurface layer of brown loamy fine 
sand. The subsoil is about 18 inches thick. It is made up of 
7 inches of yellowish-brown, friable sandy loam; 6 inches 
of dark yellowish-brown, friable heavy sandy loam; and 5 
inches of yellowish-brown, mottled, friable sandy clay 
loam. The underlying material, at a depth of about 30 
inches, is brown, mottled clay loam; it extends to a depth 
of at least 60 inches. 

Fertility is medium, the organic-matter content is mod- 
erately low, the available water capacity is moderate, and 
runoff is medium. Permeability is moderately rapid in the 
upper part of the profile and moderate in the lower part. 


Crops show the effects of a moisture shortage late in the 
growing season. 
Owosso soils are well suited to most crops. Some of the 
acreage is cropland, some is pasture, and some is woodland. 
Typical profile of Owosso sandy loam, cultivated, lo- 
cated in the EMSE“YSE“SW: sec. 27, T.5 N., R. 13 W. 
(Jamestown Township) : 


Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) sandy 
loam; weak, medium, granular structure; friable; 
neutral; abrupt, smooth boundary. 

A2—7 to 12 inches, brown (10¥R 5/3) loamy fine. sand ; weak, 
medium, subangular blocky structure; friable; 
slightly acid; clear, wavy boundary. 

B1—12 to 19 inches, yellowish-brown (10¥R 5/4) sandy loam ; 
weak, medium, subangular blocky structure; friable; 
slightly acid; gradual, wavy boundary. 

B21t—19 to 25 inches, dark yellowish-brown (10Y¥R 4/4) 
heavy sandy loam; moderate, medium, subangular 
blocky structure; friable; slightly acid; clear, wavy 
boundary. 

TIB22t—25 to 80 inches, yellowish-brown (10¥R 5/4) sandy 
clay loam; common, medium, faint, light yellowish- 
brown (10YR 6/4) mottles; weak, coarse, subangular 
blocky structure; friable to firm; neutral; gradual, 
wavy boundary. 

IIC—80 to 60 inches, brown (10YR 5/3) clay loam; common, 
medium, faint, yellowish-brown (10YR 5/4) mot- 
tles; weak, ‘medium, angular blocky structure; firm ; 
moderately alkaline. 

The solum is 24 to 44 inches thick. In reaction it ranges from 
strongly acid to neutral. In places the lower part of the 
solum contains a considerable amount of gravel. 

In undisturbed areas there is a 2- to 4inch, very dark gray 
(10YR 38/1) Ai horizon. 

The color of the Ap horizon ranges to dark brown (10YR 
4/3) or dark gray (10YR 4/1), and that of the A2 to yellow- 
ish brown (10YR 5/4). The structure of the A2 horizon in 
some profiles is weak, medium, platy. 

In ‘the Bi horizon the color ranges to brown (10YR 5/3), 
dark yellowish brown (10YR 4/4), or brown (7.5YR 4/4), 
and the texture is loamy fine sand, heavy loamy sand, or sandy 
loam. The color of the ITB22t ranges to brown (7.5YR 4/4), 
and the texture is sandy clay loam, sandy clay, or clay loam. 
In some places the ITB22t horizon is free of mottles. 

The texture of the IIC horizon is clay loam or silty clay 
loam, In some places this horizon is free of mottles. 

Owosso soils occur near Miami and Morley soils. They are 
coarser textured in the upper part of the B horizon than 
either Miami or Morley soils. Owosso soils-are similar to 
Menominee and Ubly soils but lack the Bir horizon that is 
characteristic of both of these soils. 

Owosso sandy loam, 2 to 6 percent slopes (Ow8).— 
This soil is on hilltops and hillsides in the rolling uplands 
of the southeastern part of the county. Morley, Blount, and 
Miami soils are common in these areas. 

In some areas of this soil, the dominant texture in the 
uppermost 18 to 40 inches of the profile is loamy sand. In 
other places this part of the profile is gravelly and has a 
thin layer of sand or gravel below the middle layer of the 
subsoil and above the substratum. Some of these areas are 
less well drained than is typical. Where the soil is eroded, 
the underlying material is within 24 inches of the surface 
and the surface layer consists of yellowish-brown sandy 
loam or gravelly sandy loam that is very low in organic- 
matter content. Included in mapping were spots of Morley 
and Miami soils, which are loamy in the upper part of the 
profile. Also included were areas of Metamora and Blount 
soils, which are in depressions and drainageways and are 
less well drained than Owosso soils. 

Fertility is medium, and the available water capacity is 


moderate. Permeability is moderately rapid in the upper 
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part of the profile and moderate in the lower part. In dry 
years crops show the effects of a moisture shortage late in 
summer, Water erosion and soil blowing are hazards. 

This soil is well suited to most crops, and most of it is 
cropland. A few areas are in pasture, and a few are still 
wooded, (Capability unit IIe-8 (3/20) ; woodland suita- 
bility group A) 


Pinconning Series 


The Pinconning series consists of poorly drained, level 
to depressional soils that occur on lake plains. These soils 
developed in 18 to 40 inches of sandy material over limy 
silty clay. 

In a typical profile, the surface layer consists of black 
sandy loam and is about 8 inches thick. Directly below this 
is the underlying material, which is made up of 4 inches of 
dark-gray, mottled, very friable loamy sand; 24 inches 
of light brownish-gray, mottled, loose sand; and at least 
14 inches of gray, mottled, limy silty clay. 

Fertility is low, the available water capacity is moder- 
ate, and runoff is very slow to ponded. Permeability is 
moderately rapid in the upper part of the profile and slow 
in the silty clay layer. The water table is near the sur- 
face much of the year unless lowered by artificial drainage. 
If the water table is lowered too much, the soils are 
droughty during the growing season. When dry, the soils 
blow readily. Frost damage to crops is another hazard. 

Some areas of these soils have been cleared and drained 
and are cultivated; some are idle; some are used for hay 
and pasture. There are sore second-growth woodlots. The 
native vegetation consists mainly of lowland hardwoods, 
including elm, red maple, silver maple, and ash; it also 
contains some white pine. The trees are generally slow 
growing, shallow rooted, and of poor quality. 

Typical profile of Pinconning sandy loam, cultivated, 
located in the NEY,NEYSW), sec. 36, T. 6 N., R. 15 W. 
(Olive Township) : 

Ap—0O to 8 inches, black (10YR 2/1) sandy loam; weak, me- 
dium, subangular blocky structure; friable; neutral; 
abrupt, smocth boundary. 

Cig—8 to 12 inches, dark-gray (10YR 4/1) loamy sand; few, 
fine, faint, very dark gray (10YR 3/1) mottles and 
few, fine, faint, dark grayish-brown (10YR 4/2) mot- 
tles; weak, medium, subangular blocky structure; 
very friable; neutral; clear, wavy boundary. 

C2—12 to 36 inches, light brownish-gray (10YR 6/2) sand; 
common, medium, distinct, light-gray (10YR 7/2) mot- 
tles and few, fine, faint, gray (10YR 6/1) mottles; 
single grain ; loose; neutral ; abrupt, smooth boundary. 

TIC3g—36 to 50 inches, gray (N 5/0) silty clay ; many, coarse, 


prominent, dark yellowish-brown (10YR 4/4) mottles; 
massive; plastic when wet; calcareous. 


The depth to the IIC8g horizon ranges from 18 to 40 inches 
but is dominantly more than 24 inches. In some.places a thin 
layer of black (10YR 2/1) organic material covers the surface, 

The color of the Ap horizon (or, in undisturbed areas, the Al 
horizon) ranges to very dark gray (10YR 3/1), and the texture 
is sandy loam, fine sandy loam, loamy fine sand, or loamy sand. 

In the Clg and C2.horizons, the color ranges to gray (10YR 
6/1-7/1) or grayish brown (10YR 5/2). The motties in these 
horizons are faint to prominent. 

The upper part of the IIC8g horizon is nonealeareous in some 
places. 

Pinconning soils are similar to and occur near Brecken- 
ridge and Brevort soils. Pinconning soils are coarser textured 
in the uppermost 18 to 40 inches than Breckenridge soils, They 


have a finer textured IIC horizon than either Breckenridge 
or Brevort soils. 


Pinconning loamy sand (0 to 2 percent slopes) (Pn].— 
This nearly level to depressional soil is on lake plains. 
Associated with it are Selkirk, Hettinger, and Tosco soils. 

This soil has the profile described as typical of the series, 
but variations in the profile occur from place to place. In 
some areas the texture in the uppermost 18 to 40 inches 
of the profile is sandy loam or fine sandy loam. Included 
in mapping were some slopes between 2 and 4 percent. Also 
included were spots of Brevort soils, in which the under- 
lying material is heavy clay loam or silty clay loam; spots 
of Allendale soils, which are better drained than Pincon- 
ning soils; and spots in which silty clay is just below the 
surface. 

Fertility is low, and the available water capacity is mod- 
erate. The water table is high unless lowered artificially. 
The soil blows readily when dry and bare. Frost damage 
to crops is a hazard. 

If drained, this soil is suitable for most crops. Some areas 
have been cleared and drained and are cultivated. Corn, 
small grain, and hay are the common crops. Long crop- 
ping systems that consist largely of hay and pasture are 
usual. Many of the areas once cultivated are now idle or 
are used for hay or pasture. Undrained areas are in pas- 
ture or woods. (Capability unit IIIw-8 (4/1c) ; woodland 
suitability group W) 

Pinconning and Breckenridge sandy loams (0 to 
2 percent slopes) (Pr)——The soils in this undifferentiated 
unit occur in the western part of the county, on lake plains 
and where the plains merge with the uplands. None of the 
areas mapped contains both soils. Most areas consist pre- 
dominantly of Pinconning sandy loam, and the rest pre- 
dominantly of Breckenridge sandy loam. Both soils are 
level to depressional, and both are poorly drained. Pin- 
conning soils developed in loamy sand and sand over silty 
clay, and Breckenridge soils, which occur where the plains 
grade to the uplands, developed in sandy loam over clay 
loam. 

Included in the areas dominated by Pinconning sandy 
loam are spots of Granby soils, which lack the silty clay 
substratum within 40 inches of the surface; spots of Au 
Gres and Allendale soils, which have slopes of 2 to 4 per- 
cent and are less poorly drained; and spots in which either 
the subsoil is cemented or chunks of cemented material 
occur below a depth of 12 inches. The areas that are dom- 
inantly Breckenridge sandy loam include spots of Brevort 
soils and spots of Iosco and Belding soils, which have 
slopes of 2 to 4 percent and are less poorly drained. 

The Pinconning soil is low in fertility, and the Brecken- 
ridge soil is medium. Both have a moderate available water 
capacity. The water table is near the surface much of the 
year. When the water table recedes, permeability is mod- 
erate or moderately rapid in the uper part of both soils 
and moderately slow or slow in the underlying material. 
Both soils are suspectible to blowing. Frost damage to 
crops is a hazard. 

If drained, these soils are suited to most of the common 
crops. Most areas have been cleared and cultivated, but 
now some are idle or are used only for hay or pasture. A 
few are covered with brush. (Capability unit [T1Iw-8 (Pin- 
conning—4/lc, Breckenridge—3/2c); woodland suita- 
bility group W). 
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Richter Series 


The Richter series consists of somewhat poorly drained 
soils that occur in glacial drainageways and on lake plains 
and outwash plains, mainly in the eastern half of the 
county. These soils developed in layers of sandy loam, 
fine sandy loam, loamy fine sand, and loamy sand. 

In a typical profile, the surface layer consists of very 
dark grayish-brown sandy loam and is about 7 inches 
thick, Below this is a 3-inch subsurface layer of grayish- 
brown loamy sand. The subsoil is about 20 inches thick. 
It is made up of 4 inches of dark-brown, mottled, very 
friable loamy sand; 6 inches of dark yellowish-brown, 
mottled, friable sandy loam; 6 inches of brown, mottled, 
very friable loamy fine sand; and 4 inches of yellowish- 
brown, mottled, friable fine sandy loam, The underlying 
material, at a depth of 30 inches, consists of grayish- 
brown, mottled fine sandy loam. 

Fertility is medium, and the available water capacity 
is moderate. Runoff is slow to medium, and water ponds 
in small depressions in spring. The water table is high 
in spring but recedes in summer. The organic-matter con- 
tent is medium. When dry, the soils are susceptible to 
water erosion and soil blowing. 

If drained artificially, these soils are suited to most 
crops. Corn, small grain, and hay are the common crops. 
Some areas are used for hay or pasture, and others are 
still wooded. The native vegetation is a mixture of hard- 
woods and conifers, including maple, elm, birch, aspen, 
and white pine. 

Typical profile of Richter sandy loam, 0 to 2 percent 
slopes, cultivated, located in the SE1ANEWSEY, sec. 27, 
T.6N., R. 13 W. (Georgetown Township) : 


Ap—O to 7 inches, very dark grayish-brown (10YR 3/2) sandy 
loam; weak, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A2—7 to 10 inches, grayish-brown (10YR 5/2) loamy sand; 
weak, medium, subangular blocky structure; very 
friable; medium acid; clear, wavy boundary. 

B21lir—10 to 14 inches, dark-brown (7.5YR 4/4) loamy sand; 
few, fine, prominent, red (2.5YR 4/8) mottles; weak, 
coarse, subangular blocky structure; very friable; 
medium acid; clear, wavy boundary. 

B22ir—14 to 20 inches, dark yellowish-brown (1OYR 4/4) 
sandy loam; many, medium, distinct, yellowish-red 
(5YR 5/8) mottles; moderate, medium, subangular 
blocky structure; friable; medium acid; clear, wavy 
boundary. 

ITA’2—20 to 26 inches, brown (10¥R 5/3) loamy fine sand; 
many, medium, faint, yellowish-brown (10YR 5/6) 
mottles ; weak, medium, subangular blocky structure ; 
very friable; slightly acid; clear, wavy boundary. 

IIB’t—26 to 80 inches, yellowish-brown (10YR 5/4) fine 
sandy loam; many, medium, distinct, strong-brown 
(7.5YR 5/8) mottles; moderate, medium, subangular 
blocky structure; friable; neutral; abrupt, smooth 
boundary. 

TICg—80 to 50 inches, grayish-brown (10YR 5/2), stratified 
fine sandy loam and loamy fine sand, common, me- 
dium, distinct, brownish-yellow (10XYR 6/8) mottles; 
weak, medium, subangular blocky structure; friable ; 
mildly alkaline. 


The solum ranges from 24 inches to more than 42 inches in 
thickness. In reaction it ranges from medium acid to neutral. 
The thickness and texture of the horizons vary considerably. 
The thickness is predominantly between 1 and 6 inches. Loamy 
sand and sandy loam are the predominant textures, but others 
are-represented. Gravel is scattered through some profiles. 

In undisturbed areas there is an Al horizon that is 1 to 
5 inches thick. The range in color in this horizon is from black 


(10YR 2/1) to very dark grayish brown (lOYR 3/2). In some 
places the profile ineludes a thin layer of black organic 
material. 

The color of the Ap horizon ranges to dark brown (10YR 
4/3) or dark grayish brown (10YR 4/2), and the texture is 
sandy loam, loamy sand, or loam. The color of the A2 horizon 
ranges to light brownish gray (10YR 6/2) or pale brown 
(10YR 6/3), and the texture is loamy sand, sand, or sandy 
loam. 

In the B2lir and B22ir horizons, the color ranges to reddish 
brown (5YR 4/4), and the mottles are faint to prominent. The 
texture of these horizons is predominantly loamy sand or 
sandy loam, but thin strata of fine sandy loam, loam, and silt 
loam occur in some profiles. 

The texture of the TEA’2 horizon is loamy sand, loamy fine 
sand, or sand. Scattered lenses of fine sandy loam or silty mate- 
rial oecur in this horizon, mainly where the horizon is 
thickest. 

In the IIB’t horizon the color ranges to dark yellowish 
brown (10YR 4/4) or strong brown (7.5YR 5/8), and the tex- 
ture is sandy loam, fine sandy loam, or silt loam. 

The IICg horizon is predominantly mildly alkaline in re- 
action but ranges from neutral to moderately alkaline and 
is calcareous in some places. In some profiles strata of fine sand 
or gravel or both occur below a depth of 50 inches. 

Richter soils formed in material similar to that in which 
Tonkey soils formed, but they are neither so wet nor so gray 
as Tonkey soils. Richter soils occur near Montcalm and 
Gladwin soils. They are less well drained than Montcalm soils, 
and they lack the sandy and gravelly IIC horizon that is 
characteristic of Gladwin soils. 

Richter sandy loam, 0 to 2 percent slopes (RcA}.—This 
soil occurs on outwash plains and lake plains and in 
glacial drainageways. 

This soil has the profile described as typical of the series, 
but variations in the profile occur from place to place. In 
some places the dominant texture of the profile is loamy 
sand, in others it is loamy fine sand, and in still others 
it is fine sand, In protected depressions the surface is cov- 
ered with a thin overwash of material washed from the 
surrounding slopes. Included in mapping were spots of 
poorly drained Tonkey soils in depressions and narrow 
drainageways; of Gladwin soils, which have gravelly un- 
derlying material; of Montcalm soils, which are better 
drained than Richter soils; and of Kibbie soils, which are 
a little finer textured. Also included are sandy spots; areas 
of a soil that has finer textured underlying material at a 
depth of 4 or 5 feet; and ridges, knolls, and depressions 
that have slopes of more than 2 percent. 

Fertility is medium, and the available water capacity is 
moderate. The water table is high in spring but recedes in 
summer. Crops are likely to show the effects of a moisture 
shortage late in the growing season. When dry and bare, 
the soil is susceptible to blowing. 

Most areas of this soil have been cleared and cultivated. 
Corn, small grain, and hay are the common crops. Some 
areas are used only for hay and pasture, and a few are 
still wooded. Trees grow slowly and are shallow rooted. 
(Capability unit IIw-6 (8b) ; woodland suitability group 
G 


Richter sandy loam, 2 to 6 percent slopes (RcB).—This 
soil occurs on outwash plains and lake plains and in glacial 
drainageways. Slopes are generally long, but short, irregu- 
lar slopes oceur on knolls and in depressions. 

In some places the texture throughout the profile is 
sandy loam, and the strata of other textures are lacking. In 
other areas the dominant texture is fine sand, loamy sand, 
or sand. In eroded places the surface layer is dark gray- 
ish-brown or dark-brown sandy loam. Included in map- 
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ping were spots of poorly drained Tonkey soils in depres- 
sions and narrow drainageways; of Gladwin soils, which 
have gravelly underlying material; and of Montcalm soils, 
which are better drained. Also included are areas of soils 
that have fine-textured underlying material at a depth 
of 4 or 5 feet and areas in which the slope is more than 6 
percent or less than 2 percent. 

Fertility is medium, and the available water capacity 
is moderate. The water table is within 2 feet of the surface 
after prolonged periods of wet weather. In summer it re- 
cedes, and the soil becomes droughty late in the growing 
season. The soil is susceptible to water erosion and blow- 
ing when unprotected. 

Most of the acreage is used for crops or pasture. Crop- 
ping systems consist largely of small grain and hay. Only 
a few areas are wooded. Trees grow slowly and are shal- 
low rooted. (Capability unit IIw-7 (3b) ; woodland suita- 
bility group G) 


Rubicon Series 


This series consists of well-drained soils that occur on 
outwash plains and lake plains, on stabilized dunes, and, 
less extensively, on uplands. These soils developed in deep 
deposits of acid sand. ; 

In a typical profile, the surface eee consists of very 
dark gray sand and is about 3 inches thick. Below this is a 
6-inch subsurface layer of light brownish-gray sand. The 
subsoil is about 17 inches thick. It is made up of dark- 
brown, strong-brown, and yellowish-brown, loose sand. 
The underlying material, at a depth of about 26 inches, 
is very pale brown sand. 

Fertility is very low, the available water capacity is very 
low, and permeability is rapid. Runoff is slow to medium, 
depending on the slope. Soil blowing is a hazard if the 
surface is exposed. 

These soils are not suitable for farm crops. They are 
suitable for trees, for wildlife habitat, and for recreational 
facilities. Much of the acreage is idle, is in forest, or is 
reforesting. The native vegetation is a mixture of hard- 
woods and conifers, including white pine, white oak, black 
oak, and aspen. 

_ Typical profile of Rubicon sand, 0 to 6 percent slopes, 
disturbed, located in the NW14SWI,ZNW1, sec. 3, T. 8 N., 
R.16 W. (Spring Lake Township) ; 

A1—O to 3 inches, very dark gray (10YR 3/1) sand; weak, fine, 
granular structure; very friable; medium acid; abrupt, 
smooth boundary. 

A2—3 to 9 inches, light brownish-gray (l0YR 6/2) sand; single 
grain; loose; medium acid; clear, irregular boundary. 

B2lir—9 to 15 inches, dark-brown (7.5YR 4/4) sand; single 
grain; loose; strongly acid ; clear, wavy boundary. 

B22ir—15 to 20 inches, strong-brown (7.5YR 5/6) sand; single 
grain; loose; strongly acid; clear, wavy boundary. 

B3—20 to 26 inches, yellowish-brown (10YR 5/6) sand; single 
grain; loose; medium acid; clear, wavy boundary. 

C—26 to 66 inches, very pale brown (10YR 7/4) sand; single 
grain; loose ; medium acid. 


The solum is 20 to 40 inches thick. In reaction it ranges from 
slightly acid to strongly acid. 

In undisturbed areas a 1- to 2-inch O horizon of black 
(10¥R 2/1 or 7.5YR 2/1) organic material is at the surface. 

The color of the Al horizon ranges to black (10YR 2/1), and 
that of the A2 horizon to light gray (10YR 7/2). 

In cultivated areas the Ap horizon, a mixture of the O, Al, 
and A2 horizons, is very dark grayish brown (10YR 8/2). 

Where the B2lir horizon is less than 8 inches thick, the 


color ranges to dark brown (7.5YR 8/2) or dark reddish brown 
(SYR 3/3). The color of the B22ir ranges to dark brown (7.5YR 
4/4) or dark yellowish brown (10YR 4/4). 

Thin color bands occur in the C horizon in some profiles, The 
color of the C horizon ranges to yellowish brown (10¥R 6/4) 
or very pale brown (10¥R 7/3). Mottles occur below a depth 
of 40 inches in some profiles. The reaction of this horizon is 
slightly acid or medium acid. 

Rubicon soils formed in the same kind of material as Chelsea, 
Croswell, and Deer Park soils. Rubicon soils lack the multiple 
Bt horizons that are typical of Chelsea soils. They are better 
drained than Croswell soils, and they lack the mottles in the 
B22ir horizon that are typical of Croswell soils. They have a 
darker colored and better developed Bir horizon than Deer 
Park soils. 

Rubicon sand, 0 to 6 percent slopes (RsB)—This soil, 
one of the most extensive in the county, occurs as large 
areas on outwash plains and lake plains, as long narrow 
areas on dunes, and as small, irregularly shaped areas on 
parts of the uplands. 

This soil has the profile described as typical of the series, 
but variations in the profile occur from place to place. In 
some areas in the southern and eastern parts of the county, 
the subsoil lacks the brownish and reddish colors. In some 
areas on the outwash plains and lake plains, the underlying 
material is gravelly. Fine-textured underlying material 
occurs at a depth of 3 to 4 feet in some places; in others 
the upper part of the subsoil is a darker brown that is typi- 
cal; and in still others the subsoil contains fragments of 
cemented material. Soil blowing has removed the surface 
and subsurface layers from some small areas, and in these 
places the present surface layer is dark-brown sand. In 
other places wind-blown material has been deposited on 
the surface. Included in mapping were spots of moderately 
well drained Croswell and somewhat poorly drained Au 
Gres soils, which occur in depressions and drainageways, 
and spots of Chelsea soils, which are finer textured than 
Rubicon soils. Also included were small spots that are 
severely eroded. 

Fertility is very low, the available water capacity is 
very low, and permeability is rapid. The soil blows readily 
if the surface is exposed. 

Although this soil is not suitable for most crops, spe- 
cialty crops, including flowers, seedling trees, melons, 
pickling cucumbers, and small fruits, are grown in a few 
places where supplemental irrigation is available. Many 
areas are covered with second-growth oak, white pine, and 
aspen. Other areas, once cultivated but now abandoned, 
have grown up to black oak, white oak, aspen, sassafras, 
and fire cherry. Red pine, jack pine, and white pine have 
been planted for timber, and Scotch pine for Christmas 
trees. (Capability unit VIIs-1 (5.82); woodland suita- 
bility group H 

Rubicon sand, 6 to 18 percent slopes (RsD).—This soil 
occurs as long, narrow ridges on plains and as small areas 
on upland hillsides. Both the size of individual areas and 
the total extent are greater on the plains than on the 
uplands. 

The surface layer in some areas is loamy sand, and the 
lower part of the subsoil in some places is mottled. The 
subsoil is less well differentiated than that in the typical 
profile. Where soil blowing has removed the original sur- 
face and subsurface layers, the present layer is dark-brown 
sand. In depressions and protected pockets, the surface 
layer is thicker and darker colored than is typical. In- 
cluded in mapping were spots of Chelsea soils, which have 
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thin bands of fine-textured material below a depth of 86 
inches. Also included are severely eroded spots in which 
the surface layer is pale-brown sand. 

Fertility is very low, the available water capacity is 
very low, and permeability is rapid. The soil blows readily 
if the surface is exposed. 

This soil is not suitable for crops. Some of it is now cov- 
ered with second-growth trees, and some with a mixture 
of beachgrass, fire cherry, sumac, and scrub oak. Pine, 
either for timber or for Christmas trees, has been planted 
in some areas. (Capability unit VIIs-1 (5.3a) ; woodland 
suitability group H) 

Rubicon sand, 18 to 45 percent slopes (RsF)—This soil 
occurs mainly on ridges and on the sides of deep drainage- 
wave in the western part of the county. Slopes are short 
and steep. 

Most areas of this soil are eroded to the extent that the 
present surface layer is dark-brown sand. All horizons 
in the profile are thinner and less well differentiated than 
those in the typical profile. Included in mapping were 
spots of Chelsea soils, which have thin bands of finer 
textured material within 8 feet of the surface; severely 
eroded spots in which the surface layer is pale-brown sand; 
and protected spots in which the surface layer is thicker 
and darker colored than is typical. 

This soil is not suitable for crops, but it does have value 
as a source of timber products, as wildlife habitat, and 
for recreational uses. It needs to be protected by a cover 
of trees or other permanent vegetation. (Capability unit 
VIIs-1 (5.3a) ; woodland suitability group. H) 


Sand Pits 


Sand pits (Sd) consists of scattered areas that have been 
excavated to obtain sand for fill material, for borrow, and 
for other commercial uses. The areas vary in size and 
shape. Some large pits along Lake Michigan are sources 
of sand used in foundry castings. Free water stands in 
some of the pits. The loose, dry sand, especially in the 
pie near Lake Michigan, is highly susceptible to soil 

lowing. 

If stabilized and revegetated, these areas are useful as 
wildlife habitat and as recreation areas. They are not suit- 
able for farming. (Capability unit VITIs-1 (Sa) ; wood- 
land suitability group Y) 


Saugatuck Series 


The Saugatuck series consists of somewhat poorly 
drained and poorly drained soils that occur on outwash 
plains and lake plains, mainly in the western part of the 
county. These soils have cemented layers in the lower part 
of. the subsoil. In Ottawa County, Saugatuck soils were 
mapped only as part of the complex called Au Gres- 
Saugatuck sands, 0 to 6 percent slopes. 

In a typical profile, the surface layer consists of black 
sand and is about 4 inches thick. Below it is a 38-inch sub- 
surface layer of reddish-gray fine sand. The subsoil con- 
sists of fine sand and is 16 inches thick. The uppermost 
inch is black and very friable; the next inch is very dusky 
red and very friable. The next 10 inches is dark reddish 
brown to reddish yellow and is weakly to strongly 
cemented. Below the cemented layers is a 4-inch layer of 


loose fine sand that is reddish yellow blotched with darker 
colors. The underlying material, at a depth of 23 inches, is 
very pale brown over pale brown fine sand; it extends to a 
depth of at least 60 inches. 

Fertility is low, and the available water capacity is low. 
Runoff is very slow. Water ponds in slight depressions for 
short periods after heavy rains. Permeability is rapid in 
the surface layer and the upper part of the subsoil and 
slow in the cemented layers. The water table fluctuates. 
It is within a few feet of the surface part of the year but 
drops several feet in summer. The cemented layers restrict 
the growth of roots. The soils blow readily when dry. 

A large part of the acreage has been cleared but is now 
idle. Some areas are wooded. The native vegetation is a 
mixture of hardwoods and conifers, including oak, white 
pine, sweetgum, and birch. Trees grow slowly and are 
shallow rooted and of low quality. Blueberries are grown 
in some areas. 

Typical profile of Saugatuck sand, undisturbed, located 
in the NW14NW sec. 30, T. 7 N., R. 15 W. (Robinson 
Township, 525 feet EK. and 600 feet S. of NW. corner of 
section, at junction of 144th St. and Michigan Route 45) : 


O02—2 inches to 0, mat of partly decomposed leaves and twigs 
and roots. A 

Al—0 to 4 inches, black (N 2/0) sand; very weak, granular 
structure; very friable; some light-gray (N 7/0) sand; 
a mat of fine roots makes up about 40 percent of 
horizon ; very strongly acid; abrupt, smooth boundary. 

A2—4 to 7 inches, reddish-gray (SYR 5/2) fine sand; common, 
fine, distinct, dark reddish-brown (SYR 3/3) mottles; 
very weak, medium, subangular blocky structure ; very 
friable; contains a mass of fine roots; very strongly 
acid; abrupt, wavy boundary. 

B21h—7 to 8 inches, black (5YR 2/1) fine sand; weak, fine and 
medium, subangular blocky structure; very friable; 
contains many fine roots; very strongly acid; abrupt, 
wavy boundary. 

B22hir—8 to 9 inches, very dusky red (2.5YR 2/2) fine sand; 
medium, subangular blocky structure; very friable; 
contains many fine roots; very strongly acid; abrupt, 
wavy boundary. 

B23irm—9 to 11 inches, dark reddish-brown (2.5YR 2/4) fine 
sand; massive, parting to moderate to strong, thin, 
platy structure; weakly to strongly cemented 
(ortstein) ; a few tongues, 2 to 4 inches thick, extend 
into the B24irm horizon; very strongly acid; abrupt, 
wavy boundary. 

B24irm—11 to 18 inches, dark reddish-brown (5YR 3/4 or 
2.5YR 3/4) fine sand; massive, parting to moderate, 
thin, platy structure; strongly cemented (ortstein) ; a 
mass of fine, flat roots between horizontal planes and 
plates; very strongly acid; abrupt, wavy boundary. 

B25irm—18 to 19 inches, reddish-yellow (7.5YR 6/6) fine sand; 
streaks of dark reddish brown (5YR 3/4) at irregular 
intervals; very few roots; massive; strongly cemented 
(ortstein); very strongly acid; gradual, irregular 
boundary. : 

B3—19 to 28 inches, reddish-yellow (7.5YR 7/6) fine sand; 
single grain; loose; contains numerous vertical stems 
or channels, from less than 1 millimeter to about 3 
millimeters in diameter, and blotches of dark reddish 
brown (5YR 3/3) and dark brown (7.5YR 4/4) ; chan- 
nels of stems are 1 to 3 inches long; the color is 
strongest or reddest in the center of the channel and 
fades gradually toward the outside; very strongly 
acid; clear, wavy boundary. 

C1—23 to 30 inches, very pale brown (10YR 7/4) fine sand; 
dark-brown (7.5YR 4/4) channels or tubes, from less 
than 1 millimeter to about 3 millimeters in diameter 
and from 1% inch to 5 inches in length, plentiful in 
upper part and decreasing in number with depth; 
single grain; loose;. strongly acid; gradual, wavy 
boundary. 
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C2—30 to 60 inches, pale-brown (10YR 6/8) fine sand; few, 
fine, vertical channels or tubes of dark brown (7.5YR 
4/4); single grain; loose; strongly acid. 

The solum is 18 to 60 inches thick but dominantly between 
20 and 40 inches. The texture throughout is fine sand or medium 
sand. In reaction the solum ranges from medium acid to ex- 
tremely acid but is most commonly strongly or very strongly 
acid. The reaction of the C horizon is medium acid to strongly 
acid. 

In cultivated areas there is an Ap horizon that is very dark 
brown (10YR 2/2) or dark gray (10¥R 4/1). 

The color of the A2 horizon ranges to white (N 8/0 or 10YR 
8/1), light gray (10¥R 6/1), or pinkish gray (7.5YR 7/2 or 
5YR 7/2). Tongues of A2 material extend into the Bh and Birm 
horizons in some profiles. 

Color, thickness, and degree of cementation in the Bh horizon 
vary within short horizontal distances. In the Birm horizon, 
the hue is 2.5YR, 5YR, or 7.5YR, the value is 2 to 6, and the 
chroma is 1 to 6. The thickness of the cemented (Birm) hori- 
zons ranges from 9 to 28 inches. 

The color of the C horizon ranges to light brownish gray 
(10YR 6/2) or light yellowish brown (10YR 6/4). 

Saugatuck soils occur near Croswell, Au Gres, and Granby 
soils, none of which have the continuous cemented Birm hori- 
zon that is characteristic of Saugatuck soils. 


Selkirk Series 


The Selkirk series consists of somewhat poorly drained 
soils that occur on lake plains. These soils developed in 
deposits of Jimy clay or silty clay. 

In a typical profile, the surface layer consists of dark- 
gray loam and is about 8 inches thick, The subsoil is about 
14 inches thick. The upper 4 inches is a mixture of light 
brownish-gray, firm loam and brownish-yellow, firm silty 
clay loam. The lower 10 inches is yellowish-brown, mottled, 
very firm silty clay. The underlying material, at a depth 
of 22 inches, is yellowish-brown, motiled, limy silty clay. 

Fertility is high, and the available water capacity is 
moderate. Runoff is slow, and water ponds in depressions. 
Permeability is slow. The soils warm up and dry out slowly 
in spring. Mottling in the subsoil is evidence of prolonged 
saturation. Because of the slow permeability, it is difficult 
to drain these soils well enough to make them suitable for 
crops. Tilth deteriorates without careful management. 
Frost damage to crops is a hazard. 

Some of the acreage is cropland, some is pasture, and 
some is woodland. Hay and pasture crops do well. The 
native vegetation consists mainly of lowland hardwoods, 
including maple, ash, beech, and elm; some white pine and 
some hemlock are included also. Trees grow slowly and are 
shallow rooted. 

Typical profile of Selkirk loam, 2 to 6 percent slopes, 
cultivated, located in the SE14Z4NW14SEY, sec. 17, T. 8 N., 
R. 14 W. (Polkton Township) : 

Ap—0 to 8 inches, dark-gray (10YR 4/1) loam; weak, medium, 
granular structure; friable; mildly alkaline; abrupt, 
smooth boundary. 

A&B—8 to 12 inches, light brownish-gray (10YR 6/2) loam 
(A part), which occurs in cracks and surrounds or 
nearly surrounds isolated peds of brownish-yellow 
(10YR 6/6) silty clay loam (B part); moderate, 
medium, subangular blocky structure; firm; neutral; 
clear, irregular boundary. 

B2t—12 to 22 inches, yellowish-brown (10YR 5/4) silty clay; 
many, medium, distinct, gray (10YR 6/1) and light 
brownish-gray (10YR 6/2) mottles; strong, fine, 
angular blocky structure; very firm; films of gray 
(10YR 5/1) clay in cracks, voids, and root channels; 
mildly alkaline; clear, wavy boundary. 


C—22 to 50 inches, yellowish-brown (10YR 5/4) silty clay; 
many, medium, distinct, light-gray and gray (10YR 
7/1 and 6/1) mottles; strong, medium, angular blocky 
structure; very firm; streaks and coatings of gray 
(10¥R 5/1) lime; caleareous. 


The solum is 16 to 28 inches thick. In reaction it ranges from 
slightly acid to moderately alkaline. 

In undisturbed areas the profile has an Al and an A2 horizon, 
each 3 to 5 inches thick. The color of the Al horizon is very 
dark grayish brown (10YR 3/2) or very dark gray (10YR 3/1), 
and the texture is dominantly loam but is silt loam or clay 
loam in some places. The color of the A2 horizon is gray (10Y¥R 
5/1 or 5YR 5/1), pinkish gray (7.5YR 5/2), or light brownish 
gray (10YR 6/2). 

The color of the Ap horizon ranges to dark grayish brown 
(10YR 4/2) or very dark grayish brown (10YR 3/2). 

In the B horizon, the color has a hue of 10YR to 5¥YR, a value 
of 4 to 6, and a chroma of 8 to 6. The texture of this horizon is 
silty clay or clay, 

The color of the C horizon ranges to pinkish gray (5¥R 6/2 or 
75YR 6/2) mottled with reddish brown (5Y¥R 6/3) or red 
(2.5YR 5/8). The texture of the C horizon is silty clay or clay. 

Selkirk soils are in the same drainage class as Kawkawlin 
and Bowers soils. They have finer textured B2 and C horizons 
than either Kawkawlin or Bowers soils. Selkirk soils occur 
near Allendale soils. They are finer textured in the upper part 
of the B horizon than Allendale soils. They are less poorly 
drained and less gray than Toledo soils. 

Selkirk loam, 0 to 2 percent slopes (SeA).—This soil 
is on lake plains. Associated with it are Hettinger, Pin- 
conning, Allendale, and Bowers soils. ’ 

In undisturbed areas the color of the surface layer is 
dark grayish brown or very dark gray. In some places the 
texture of the surface layer is silt loam or clay loam. Clay 
loam is most likely to be found where the soil has been 
cultivated intensively. Included in mapping were spots 
in which drainage is poor and the surface layer is thicker 
and the color darker than is typical. Also included were 
spots in which about 2 feet of fine sandy loam overlies the 
silty clay substratum. Spots of Allendale and Pinconning 
soils are other inclusions. 

Fertility is high, the available water capacity is mod- 
erate, and permeability is slow. Subsurface drainage is 
needed for most crops, and surface drainage is needed in 
many places. Establishing artificial drainage is difficult 
because of the slow permeability. Tilth deteriorates if the 
soil is worked when wet. The fine-textured subsoil restricts 
the root zone. The soil warms up and dries out slowly in 
spring. Frost damage to crops is a hazard. 

Most areas of this soil are small and are used for crops 
or pasture along with the surrounding soils, Careful man- 
agement, including drainage, is needed if crops are grown. 
Pasture plants do well, but animal traffie when the soil is 
wet is likely to cause compaction. Trees grow slowly and 
have shallow. roots. Limitations for construction are nu- 
merous, (Capability unit IIIw-2 (Ib); woodland suita- 
bility group Z) 

Selkirk loam, 2 to 6 percent slopes (Se8).—This soil is 
on lake plains. Slopes in some areas are long and uniform 
and generally of no more than 3 percent gradient; slopes 
in other areas are short, irregular, and choppy. Associ- 
ated with this soil are Allendale, Hettinger, and Pincon- 
ning soils. 

This Selkirk soil has the profile described as typical of 
the series. In undisturbed areas the color of the surface 
layer is dark grayish brown or very dark gray. In some 
places the texture of the surface layer is silt loam or clay 


loam. Clay loam is most likely to be found where the soil 
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has been cultivated intensively. Where the soil is eroded, 
the surface layer is yellowish-brown, mottled silty clay 
loam; it has very poor tilth and is sticky and shppery 
when wet and hard and crusted when dry. Included in 
mapping were spots of Hettinger and Pinconning soils, 
which are in depressions and drainageways and are poorly 
drained, and of Allendale soils, which have about 2 feet 
of sand above the silty clay substratum. Also included are 
spots in which. about 2 feet of fine sandy loam overlies the 
substratum. Other included areas have slopes of more 
than 6 percent or less than 2 percent. 

Fertility is high, the available water capacity is mod- 
erate, and permeability is slow. Ponded water in depres- 
sions delays tillage and prevents or retards the growth 
of crops. Seedlings winterkill when ice forms in such 
spots. Subsurface drainage is needed for most crops, and 
surface drainage is needed in many places. The soil erodes 
reaclily, and erosion quickly removes the thin surface layer 
and exposes the silty clay subsoil. Tilth deteriorates if the 
soil is worked when wet. The fine-textured subsoil restricts 
the root zone. The soil warms up and dries out slowly in 
spring. 

Most areas of this soil are small and are used for crops 
or pasture along with surrounding soils, which are com- 
monly of the Allendale and Pinconning series. Careful 
management, including drainage, is needed if crops are 
grown. Pasture plants do well, but animal traffic when the 
soil is wet can cause compaction. Trees grow slowly and 
have shallow roots. Limitations for construction are nu- 
merous. (Capability unit IlIw-2 (1b); woodland suit- 
ability group Z) 


Shoals Series 


The Shoals series consists of somewhat poorly drained 
soils on flood plains. These soils ave flooded periodically 
and at times are inaccessible, 

In a typical profile, the surface layer consists of dark 
grayish-brown loam and is about 8 inches thick. The sub- 
soil is about 35 inches thick. It is made up of 8 inches of 
dark-gray, mottled, friable silt loam; 8 inches of gray, 
mottled, firm silty clay loam; and 9 inches of dark-brown, 
mottled, very firm silty clay loam. The underlying ma- 
terial, at a depth of about 43 inches, is light brownish- 
gray, mottled fine sandy loam; it extends to a depth of 
at least 60 inches. 

Fertility is high, the available water capacity is high, 
permeability is moderately slow, and runoff is very slow 
to ponded. The water table is seasonally high, and periedic 
flooding is a hazard. Crops are subject to frost damage. 

Some of the acreage is cropland, some is pasture, and 
some is woodland. Drainage is needed if crops are grown. 
Pastures have high carrying capacity. Trees are slow 
growing, shallow rooted, and of low quality. The native 
vegetation is a mixture of lowland hardwoods, including 
elm, ash, red maple, silver maple, cottonwood, sycamore, 
willow, and alder brush, 

Typical profile of Shoals loam, cultivated, located in the 
SWIUSWYSWINEY, sec. 23,.T. 8 N., R. 15 W. (Crock- 
ery Township) : 

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; 


common, medium, faint, very dark gray (10YR 3/1) 
mottles; moderate, medium, granular structure; 


friable ; alkaline; abrupt, smooth 
boundary. 

Big—S8 to 16 inches, dark-gray (10YR 4/1) silt loam; many, 
medium, distinct, light-gray (10OYR 7/1) and many, 
medium, faint, very dark grayish-brown (1OYR 3/2) 
mottles; moderate, medium, subangular blocky strue- 
ture; friable; moderately alkaline; gradual, wavy 
boundary. 

B2lg—16 to 24 inches, gray (10YR 5/1) silty clay loam; com- 
mon, medium, faint, light-gray (l0YR 6/1) mottles 
and common, medium, distinct, dark yellowish-brown 
(10YR 4/4) mottles; moderate, medium, angular 
blocky structure; firm; mildly alkaline; clear, wavy 
boundary. 

B22g—24 to 43 inches, dark-brown (7.5YR 4/4) silty clay 
loam; many, coarse, distinet, light brownish-gray 
(10YR 6/2) mottles and many, medium, distinct, gray 
(10¥R 5/1) mottles; moderate, medium, angular 
blocky structure; very firm; mildly alkaline; clear, 
wavy boundary. 

Cg—43 to 60 inches, light brownish-gray (10YR 6/2) fine sandy 
loam; many, medium, distinct, yellowish-brown (10YR 
5/4) mottles and many, medium, faint, gray (10YR 
6/1) mottles; structureless (massive) ; friable; mod- 
erately alkaline; gradual, wavy boundary. 


The solum is 20 to 50 inches thick. In reaction it ranges from 
slightly acid to moderately alkaline. 

The texture of the Ap horizon is loam, silt loam, or sandy 
loam. The color of this horizon ranges to very dark grayish 
brown (10Y¥R 3/2) or brown (10¥R 5/8), and the mottles are 
faint to distinct. 

In the B and C horizons, the color has a hue of 10¥R or 
7.5YR, a value of 8 to 6, and a chroma of 1 to 4. The texture 
is dominantly light silty clay-loam or silt loam, but strata of 
sandy loam, loam, or clay loam occur at a depth of 20 or more 
inches. 

Shoals and Sloan soils formed in similar material and occur 
near each other. Shoals soils are less poorly drained than Sloan 
soils, which are on lower parts of flood plains. Shoals soils 
differ from Ceresco and Algansee soils in having a B2g horizon 
of silty clay loam. 

Shoals loam (0 to 2 percent slopes) (Sh).—This soil 
occurs on the flood plains of streams throughout the 
county, It is slightly above the first bottoms. Associated 
with 1t are Cohoctah, Glendora, and Sloan soils. 

The color of the surface layer is dark grayish brown or 
very dark gray. In places the texture ranges from loam to 
silt loam or sandy loam within short distances. In some 
areas, mainly near Hudsonville, a substratum of muck or 
peat, from a foot to several feet in thickness, occurs at a 
depth of 3 to 5 feet. In other areas sand and gravel occur 
at a depth of 3 to 5 feet. Included in mapping were areas 
of poorly drained Sloan soils, which are in depressions, 
sloughs, meander scars, and pockets, and also areas of 
Ceresco soils. 

Fertility is high, and the available water capacity is 
high. Artificial drainage 1s needed. Periodic flooding and 
variations in texture make it difficult to install and main- 
tain drainage facilities. . . 

If adequately drained this soil is suited to corn and 
other crops. Many areas have been cleared and drained 
and are cultivated. Some cleared areas are now idle and 
are covered with grass, weeds, and brush. Other areas are 
in pasture, and others are still wooded. Trees are slow 
growing and shallow rooted. (Capability unit I1Iw-12 


(1-2c); woodland suitability group O) 


moderately 


Sims Series 


The Sims series consists of poorly drained, level to de- 
pressional soils that occur on uplands and plains. These 
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soils developed in deposits of clay loam or silty clay loam. 

In a typical profile, the surface layer consists of very 
dark gray loam and is about 9 inches thick. The subsoil is 
about 21 inches thick. The upper 11 inches is dark green- 
ish-gray, mottled, firm clay loam, and the lower 10 inches 
is strong-brown, mottled, very firm clay loam. The under- 
lying material, at a depth of about 30 inches, consists of 
yellowish-brown, mottled clay loam that is calcareous 
below a depth of about 36 inches. This layer extends to a 
depth of several feet. : ae 

Fertility is high, the available water capacity is high, 
permeability is moderately slow, and runoff is slow to 
ponded, The water table is near the surface much of the 
year. Artificial drainage is needed for crops, and frost 
damage is a hazard, 

Most of the acreage is drained and used for crops. Short 
rotations in which row crops are dominant are usual. Un- 
drained areas are used for hay or pasture or are wooded. 
The native vegetation is a mixture of lowland hardwoods, 
including elm, ash, red maple, silver maple, swamp white 
oak, and some sycamore. : 

Typical profile of Sims loam, cultivated, located in the 
SWISWI4SEYSE\, sec. 7, T. 6 N., R. 18 W. (George- 
town Township) : 

Ap—O to 9 inches, very dark gray (10YR 3/1) loam; moder- 
ate, fine, granular structure; friable; neutral; abrupt, 
smooth boundary. 

B21g—9 to 20 inches, dark greenish-gray (5GY 4/1) cay 
loam; few greenish-gray (5GY¥ 5/1) clay films and 
few, medium, prominent, dark-brown (7.5¥R 4/4) 
mottles; moderate, medium, subangular blocky struc- 
ture; firm; mildly alkaline; clear, wavy boundary. 

B22—20 to 30 inches, strong-brown (7.5YR 5/6) heavy clay 
loam; many, medium, prominent, greenish-gray 
(5G 6/1) motties; moderate, medium, ‘angular blocky 
structure; very firm; mildly alkaline; clear, wavy 
boundary: 

C1—80 to 86 inches; yellowish-brown (10YR 5/4) clay loam; 
many, medium, prominent, greenish-gray (5GY 6/1) 
mottles; moderate, medium, subangular blocky struec- 
ture; firm; moderately alkaline; clear, wavy 
boundary. 

C2-—_36 to 50 inches, yellowish-brown (10YR 5/4) clay loam ; 
many, medium,.prominent, greenish-gray (5G 6/1) 
mottles; moderate, medium, subangular blocky struc- 
ture; firm; moderately alkaline and calcareous. 

The solum is 20 to 40 inches thick. 

The color of the Ap horizon ranges to very dark brown 
(10YR 2/2). Some profiles have, below the Ap horizon, a 
black (10¥R 2/1) or very dark gray (10¥R 3/1) A1 horizon 
1 to 4 inches thick. The lower boundary of the Al horizon is 
clear or abrupt. 

The matrix color of the B horizon ranges to grayish brown 
(10YR 5/2), and the texture ranges to heavy silty clay loam. 

The texture of the C horizon is clay loam or silty clay loam. 

Sims soils formed in the same kind of material as Kawkaw- 
lin and Hettinger soils. They are more poorly drained than 
Kawkawlin soils, and they lack the thin layers of silt loam 
in the C2 horizon that are characteristic of Hettinger soils. 
Sims soils are in the same drainage class as Tonkey soils, 
which are coarser textured throughout. 


Sims loam (0 to 2 percent slopes) (Sm).—This nearly 
level to depressional soil occurs on both uplands and plains 
throughout the county. Associated with it are Nester, 
Morley, Kawkawlin, and Blount soils, all of which are 
better drained than Sims soils. 

Some areas of this soil have a surface layer of clay loam, 
silt loam, or sandy loam. In some depressed areas at the 
base of slopes, the surface layer is thicker than that in the 
typical profile because of an accumulation of overwash. 


In other areas erosion has made the surface layer thinner 
and lighter colored than is typical. Included in mapping 
were scattered spots of Breckenridge and Brevort soils, 
which are coarser textured than Sims soils; of Kawkawlin 
soils, which are better drained; and of Hettinger soils, 
which contain layers of silty material. Also included were 
areas that have short slopes of 3 or 4 percent. 

Fertility is high, the available water capacity is high, 
permeability is moderately slow, and runoff is slow to 
ponded. Artificial drainage is needed for crops. Frost 
damage to cropsisa hazard. 

If adequately drained, this soil is suited to most. crops. 
Corn, small grain, and hay are the common crops. Crop- 
ping systems are usually short and consist largely of row 
crops. Some areas, mostly undrained, are used only for hay 
or pasture, and some are still wooded. (Capability unit 
IIw-2 (1.5¢) ; woodland suitability group P) 


Sloan Series 


The Sloan series consists of poorly drained, nearly level 
to depressional soils on-flood plains. These soils are flooded 
periodically, and some areas are inaccessible. 

In a typical profile, the surface layer consists of very 
dark gray loam and is about 12 inches thick. The subsoil, 
about’6 inches thick, consists of gray, mottled, firm light 
silty clay loam. The upper 24 inches of the underlying 
material is dark-gray, mottled silt loam. Below this 1s 
light brownish-gray, mottled loam that extends to a depth 
of at least 60 inches, 

Fertility is high, the available water capacity is high, 
permeability is moderately slow, and runoff is slow to 
ponded. The water table is high, and artificial drainage is 
needed. Flooding and frost damage are hazards. 

Some of the acreage is cropland, some is pasture, and 
some is woodland. Corn is the major crop. Many areas are 
in native pasture. Others are covered with low-quality 
trees. The native vegetation is a mixture of lowland hard- 
woods, including elm, red maple, silver maple, cottonwood, 
willow, and alder brush. 

Typical profile of Sloan loam, undisturbed, Jocated in 
the NE4SW4UNEG sec. 23, T. 8 N., R. 15. W. (Crockery 
Township) : 

Al—0O to 12 inches, very dark gray (10YR 3/1) loam; weak, 
fine, granular structure; friable; neutral; gradual, 
wavy boundary. 

Bg—12 to 18 inches, gray (10YR 5/1) light silty clay loam; 
few, medium, distinct, yellowish-brown (10YR 5/4) 
mottles and many, medium, faint, dark-gray (1l0YR 
4/1) mottles; weak, medium, subangular blocky struc- 
ture; firm; mildly alkaline; gradual, wavy boundary. 

Cig—18 to 42 inches; dark-gray (10YR 4/1) silt loam; many, 
medium, faint. gray (10¥R 5/1) mottles; weak, fine, 
subangular blocky structure; friable; moderately al- 
kaline. 

C2g—42 to 60 inches, ight brownish-gray (10YR 6/2) loam; 
few, fine, faint, pale-brown (10YR 6/3) mottles; 
structureless (massive) ; friable; moderately alkaline. 


The reaction of the solum ranges from neutral to moderately 
alkaline. That of the C horizon is mildly or moderately alka- 
line. In only a few places is the C horizon calcareous. 

The color of the Ai or- Ap horizon ranges te black (10YR 
2/1). Some profiles include a 4- to 6-inch A12 horizon. Organic 
coatings on peds extend into the C horizon in some places. 

In both the B and C horizons, the dominant texture is 
light loam; silt loam, or light silty clay loam (clay content 
between 18 and 30 percent). Thin strata of sandy loam, fine 
sand, and fine sandy loam occur below a depth of 24 inches 
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in some places. Thicker strata of sand or, less commonly, of 
gravel occur below a depth of 36 inches in some places. 

Sloan soils occur near Shoals, Ceresco, Glendora, and Co- 
hoctah soils. Sloan soils occupy lower positions on the land- 
scape than Shoals soils and are more poorly drained. They 
differ from Ceresco, Glendora, and Cohoctah soils in having 
a moderately fine textured Bg horizon. 

Sloan loam (0 to 2 percent slopes) (Sn).—This soil is 
on. the lowest parts of flood plains. Associated with it are 
Cohoctah, Glendora, Shoals, and Ceresco soils. 

In most areas the surface layer is very dark gray loam, 
but in some areas the texture of this layer is clay loam, 
silt loam, or sandy loam. In protected pockets, meander 
scars, and sloughs, where water ponds for long periods of 
time, the entire profile is finer textured than 1s typical. 
In some depressed areas, mostly at the outer margin of the 
flood plain, a 12-inch to 15-inch layer of organic material 
is at the surface. In some places. layer of organic material 
is buried at a depth of 8 to 5 feet. In the western part of 
the county are some areas in which the texture below a 
depth of 12 to 18 inches is coarser than is typical. Included 
in mapping were spots of Shoals soils, which are less 
poorly drained, and of Glendora and Algansee soils, which 
are coarser textured than Sloan soils, Also included are 
some areas that have slopes between 2 and 4 percent. 

Fertility is high, the available water capacity is high, 
permeability is moderately slow, and runoff is slow to 
ponded. Artificial drainage is needed if crops are grown. 
Because of periodic flooding and variations m texture, in- 
stallation and maintenance of drainage facilities are diffi- 
cult. Frost damage to crops is a hazard. 

Many areas of this soil have been cleared, drained, and 
cultivated. Corn is the major crop. Some areas are used 
only for native pasture, and some are still wooded. Pas- 
tures have high carrying capacity. Trees are generally 
slow growing and shallow rooted. Wildlife that needs a 
wetland habitat is abundant. Some areas have been devel- 
oped for recreational use. (Capability unit IIIw-12 (L- 
2c) ; woodland suitability group O) 


Spinks Series 


The-Spinks series consists of well-drained soils that oc- 
cur both on plains and on uplands in the southeastern part 
of the county. These soils developed in deposits of sand 
and loamy sand. 

In a typical profile, the surface layer consists of dark 
grayish-brown loamy sand and is about 7 inches thick. A 
6-inch subsurface layer consists of pale-brown sand. The 
upper 8 inches of the subsoil consists of yellowish-brown, 
friable heavy loamy sand. Beginning at a depth of 21 
inches is a horizon made up of alternate layers of pale- 
brown, loose sand and dark-brown, friable heavy loamy 
sand; this horizon extends to a depth of 58 inches. The 
underlying material is light yellowish-brown loamy sand ; 
it extends downward several feet. 

Fertility is low, the available water capacity is low, and 
permeability is rapid. Runoff is slow to medium, depend- 
ing on the slope. The organic-matter content is low. Crops 
generally show the effects of moisture deficiency late in 
the growing season. The soils are susceptible to water ero- 
sion and to blowing. 

Some of the acreage is cropland, some is pasture, and 
some is woodland. The native vegetation is a mixture of 
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upland hardwoods, including oak, hickory, and maple. 
Limitations for construction are few. 

Typical profile of a Spinks loamy sand, cultivated, lo- 
cated in the NEYSWYSWY, sec. 13, T. 7 N., R. 13 W. 
(Tallmadge Township) : 


Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loamy sand; 
weak, medium, granular structure; very friable; 
slightly acid ; abrupt, smooth boundary. 

A2—7 to 13 inches, pale-brown (10YR 6/3) sand; structureless 
(single grain) ; loose; medium acid; clear, irregular 
boundary. 

Bt—18 to 21 inches, yellowish-brown (10YR 5/6) heavy loamy 
sand; weak, medium, subangular blocky structure; 
friable; slightly acid; clear, wavy boundary, 

A’2&B’t—21 to 58 inches, alternate layers of pale-brown (10YR 
6/3) sand (A’2 part) and dark-brown (7.5YR 4/4) 
heavy loamy sand (B’t part), A’2 material is struc- 
tureless (single grain), loose, and medium acid; lay- 
ers have abrupt, smooth lower boundary. B’t material 
is structureless (massive), friable, and slightly acid; 
lower boundary is clear and wavy. 

C—58 to 66 inches, light yellowish-brown (10YR 6/4) loamy 
a i structureless (massive); very friable; mildly 
alkaline, 


The reaction of the solum below the Ap horizon is medium 
acid to neutral but is predominantly medium acid or slightly 
acid. The reaction of the Ap horizon depends on how much. 
lime has been applied. That of the C horizon ranges from 
slightly acid to mildly alkaline. 

In undisturbed areas there is a 3- to 5-inch Al horizon that 
is very dark gray (10YR 3/1), very dark grayish brown (10YR 
3/2), or dark gray (10YR 4/1). 

The color of the Ap horizon ranges to dark brown (10YR 
4/3). In the A2 horizon the color ranges to light yellowish 
brown (10YR 6/4), .and the texture is sand or loamy sand. 

The depth to the Bt horizon ranges from 12 to about 24 
inches. The number of B’t layers in the A’2&B’t horizon varies 
between 4 and 15 or more. In thickness these layers range 
from half an inch to about 5 inches; the total thickness is 
more than 6 inches. 

Spinks soils occur near Boyer, Oshtemo, and Hillsdale soils, 
They are much thinner and coarser textured than any of these 
other soils and also are less acid than Hillsdale soils, Spinks 
soils and Montcalm soils formed in similar material and occur 
together. Spinks soils lack the Bir horizon that is character- 
istic of Montcalm soils. 

Spinks loamy sand, 0 to 2 percent slopes (SpA)—This 
soil occurs on plains and uplands in the southeastern part 
of the county. 

This soil has the profile described as typical of the series. 
In some places the underlying material is gravelly. In- 
cluded in mapping were spots of Boyer soils, which are 
underlain with alkaline gravel at a depth of less than 314 
feet, and spots of Oshtemo soils, which have acid, gravelly 
underlying material at a depth of more than 31% feet. Also 
included were areas that have slopes of more than 2 per- 
cent, and some in which the reaction is more acid than is 
typical of Spinks soils. 

Fertility is low, the organic-matter content is low, and 
the available water capacity is low. Soil blowing is a 
hazard. 

Most areas of this soil have been cleared. Some are now 
used for crops, and some are idle and have a cover of grass 
and weeds. Cropping systems commonly include more than 
2 years of hay. Limitations for construction are few. 


(Capability unit IIIs-3 (4a) ; woodland suitability group 
E 


Spinks loamy sand, 2 to 6 percent slopes (Sp8).—This 
soil occurs on plains and uplands in the southeastern part 
of the county. 
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The color of the surface layer in some areas is dark yel- 
lowish brown, and the texture in some areas is sandy loam. 
In some areas the underlying material is limy ‘gravel. 
Included in mapping were spots of Boyer soils in which 
limy gravel is within 814 feet of the surface, and spots 
of Oshtemo soils in which the underlying material is 
acid gravel. Also included are areas that have slopes of 
more than 6 percent or of less than 2 percent, severely 
eroded spots, and areas in which the reaction is less acid 
than is usual for Spinks soils. 

Fertility is low, and the available water capacity is low. 
The organic-matter content is low, Tilth deteriorates read- 
ily, and soil blowing is a hazard, 

Nearly all areas of this soil have been cleared and are 
cultivated. Corn, small grain, and hay are the common 
crops. Cropping systems commonly consist largely of 
small grain and hay. Some areas are idle and have a cover 
of grass and weeds. A few areas are still wooded. Limita- 
tions for construction are few. (Capability unit IIIs4 
(4a); woodland suitability group E) 

Spinks loamy sand, 6 to 12 percent slopes (SpC).— 
This soil occurs on uplands and on long, narrow breaks 
on plains in the southeastern part of the county. 

Where this soil is eroded, the surface layer is dark yel- 
lowish-brown loamy sand or light sandy loam. The most 
severely eroded spots are eandy, Included in mapping 
were spots of Boyer and Oshtemo soils and also some 
areas that have slopes of more than 12 percent or of less 
than 6 percent. 

Fertility is low, and the available water capacity is low. 
The organic-matter content is low. The soil is susceptible 
to both water erosion and blowing. 

Some areas of this soil are cultivated, some are idle or 
are used. for hay or pasture, and some are still wooded. 
Long cropping systems that consist largely of small grain 
and hay are usual. (Capability unit I[Ie-9 (42) ; wood- 
land suitability group E 

Spinks and Montcalm loamy sands,‘12 to 18 percent 
slopes (SsD).—These soils occur-on uplands and on long, 
narrow ridges and breaks on plains. Each individual area 
consists dominantly of either Spinks loamy sand or Mont- 
calm loamy sand. The two soils are of similar origin and 
are similar in drainage as well as in texture. The main 
difference between them is that the Montcalm soil is 
brighter colored in the upper part of the subsoil. 

Some areas of this unit are eroded to such an extent 
that the original surface layer and subsurface layer and 
part of the subsoil are gone. In some places the present 
surface layer is dark yellowish-brown sandy loam or loamy 
sand, and the stratified layer of sand and loamy sand is 
immediately below it. Even where there has been no sig- 
nificant erosion, the horizons are thinner than in the 
typical profiles of the respective series. There are some 
areas in which clay loam occurs at a depth of 36 inches 
and others in which the texture of the subsoil is dominantly 
fine sand or very fine sand. In other areas the surface layer 
consists of reddish-brown sandy clay loam or sandy loam, 
and limy sand and gravel occur at a depth of 2 or 3 feet. 
Included in mapping were small areas in which the slope 
is more than 18 percent or less than 12 percent. 

Fertility is low, the available water capacity is low, and 
permeability is rapid or moderately rapid. The organic- 
matter content is low. The slope makes it difficult to use 
machinery effectively. 


Most areas of this soil have been cleared and cultivated 
in the past. The only areas now cultivated are a few small 
areas that are within. field dominated by less steep soils. 
Much of the acreage is idle or is used for hay or pasture. 
A permanent cover of vegetation is needed. (Capability 
unit IVe-9 (4a); Spinks soil in woodland suitability 
group E, Montcalm soil in woodland suitability group C) 

Spinks and Montcalm loamy sands, 18 to of percent 
slopes (Ss}—These soils occur on short upland slopes and 
on long, narrow breaks and ridges on plains. Each indi- 
vidual unit consists dominantly of either Spinks. loamy 
sand or Montcalm loamy sand. The two soils are similar in 
origin and are alike in drainage as well as in texture. They 
differ mainly in the color of the upper part of the 
subsoil. 

Some areas of this unit are eroded to such an extent that 
the original surface layer and subsurface layer and part of 
the subsoil are gone. In some places the present surface 
layer is dark yellowish-brown sandy loam or loamy sand, 
and the stratified layer of sand and loamy sand is immedi- 
ately below it. Even where the soil is less severely eroded, 
the horizons are thinner than those in the typical profile. 
There are areas in which limy clay loam occurs within 2 or 
3 feet of the surface and some in which the texture is 
dominantly fine sand. In other areas the surface layer 
consists of reddish-brown sandy loam or gravelly sandy 
clay loam and directly overlies limy gravel. Included in 
mapping were small areas in which the slope is more than 
25 percent or less than 18 percent. 

Fertility is low, the available water capacity is low, and 
permeability is rapid or moderately rapid. The organic- 
matter content is low. In some areas tilth is poor and the 
surface layer is sticky when wet and hard and crusted 
when dry. Much water is lost through runoff, and little 
is absorbed. The soils are susceptible to erosion. 

Most areas have been cleared and cultivated in the past. 
Many. are now idle or are used for pasture. A few are still 
wooded. A permanent cover of grass or trees is needed. 
(Capability unit VIs-1 (4a); Spinks soil in woodland 
ert group E, Montcalm soil in woodland suitability 

ou 
or Spinks and Montcalm loamy sands, 25 to 45 percent 
slopes (SsF)—These soils are on short upland slopes and 
on the sides of deep drainageways on plains. Each indi- 
vidual unit consists dominantly of either Spinks loam 
sand or Montcalm loamy sand. The two soils are ainel 
alike, but each differs from the less sloping soils of the 
same series, 

In all areas the horizons are much thinner and less well 
differentiated than those in the typical profiles, Some areas 
are eroded to such an extent that the original surface layer 
and subsurface layer and part of the subsoil have been 
removed. In some places the original underlying mate- 
rial is at the surface. Limy sand and gravel are just below 
the surface layer in some areas, and in others the dominant 
texture throughout the profile is fine sand. 

Fertility is low, the available water capacity is low, and 
permeability is rapid or moderately rapid. The organic- 
matter content is very low. Most of the water is lost 
through runoff, and little is absorbed. The soils are very 
easily eroded. 

Some areas of these soils are wooded; others have been 
cleared but are now idle or in grass. A permanent cover of 
trees or grass is needed, (Capability unit VITe-2 (4a) ; 
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Spinks soil in woodland suitability group E, Montcalm 
soil in woodland suitability group C) 


Toledo Series 


The Toledo series consists of poorly drained soils that 
occur on lake plains and in old glacial drainageways. 

In a typical profile, the surface layer consists of very 
dark gray silty clay loam and is about 7 inches thick. Be- 
low it is a 5-inch layer of dark-gray, mottled silty clay 
loam. The subsoil, about 12 inches thick, consists of gray, 
mottled, firm silty clay. The upper 6 inches of the underly- 
ing material consists of pinkish-gray, mottled, limy strat- 
ified silty clay loam and silty clay. Gray, mottled, limy 
stratified silty clay and silt loam begin at a depth of 30 
inches and extend to a depth of at least 60 inches. 

Fertility is high, the available water capacity is high, 
permeability is slow, and runoff is very slow to ponded. 
The water table is high. Both surface drainage and sub- 
surface drainage are needed. Establishing adequate sub- 
surface drainage is difficult because of the fine texture of 
the subsoil. Tilth deteriorates. readily, The subsurface layer 
and the subsoil are not readily penetrated by roots. Frost 
damage to crops is a hazard. 

Some of the acreage is cropland, some is pasture, and 
some is woodland. Cropping systems generally are domin- 
ated by hay and pasture crops. The native vegetation is 
a mixture of lowland hardwoods, including elm, ash, red 
maple, silver maple, and some swamp white oak. Trees 
grow slowly and are shallow rooted. 

Typical profile of Toledo silty clay loam, cultivated, 
located in the SEY,SW,SE\, sec. 25, T. 5. N., R. 15 W. 
(Holland Township) : 


Ap—O to 7 inches, very dark gray (10YR 8/1) silty clay loam; 
moderate, medium, granular structure; firm; mildly 
alkaline ; abrupt, smooth boundary. 

A1—7 to 12 inches, dark-gray (10YR 4/1) silty clay loam ; many 
medium, faint, gray (N 5/0) mottles and common, 
medium, faint, gray (10YR 5/1) mottles; moderate, 
medium, subangular blocky structure; firm; mildly 
alkaline; gradual, wavy boundary. 

B2g—12 to 24 inches, gray (N 5/0 to 1OYR 5/1) silty clay; 
common, medium, faint, light brownish-gray (10¥R 
6/2) mottles and few, medium, distinct, yellowish- 
brown (10YR 5/6) mottles; moderate, medium, angu- 
lar blocky structure; firm; moderately alkaline; 
gradual, wavy boundary. 

Clg—24 to 30 inches, pinkish-gray (7.5YR 6/2), stratified silty 
clay loam and silty clay ; many, mediun, distinct, gray 
(N 5/0) mottles; massive; firm; slightly calcareous ; 
abrupt, smooth boundary. 

C2g—80 to 60 inches, gray (N 5/0), stratified silty clay and 
very thin layers of silt. loam; common, medium, faint, 
gray (10YR 5/1-6/1) mottles; common, medium, dis- 
tinct, light-gray (10YR 7/1) mottles; moderate, 
medium, angular blocky structure; firm; calcareous. 


The solum is 20 to about 30 inches thick. 

In undisturbed areas the Al horizon is a very dark gray 
(1OYR 3/1) or black (10¥R 2/1) and is 5 to 9 inches thick. 
The color of the Ap horizon ranges to black (10YR 2/1), very 
dark brown (10YR 2/2), or very dark grayish brown (10YR 
8/2). In places the Al and B2g horizons are not mottled. 

Thin strata of sandy and silty material occur in the lower 
part of the B2g horizon and in the C2g horizon in some places. 

Toledo soils formed in the same kind of material as Selkirk 
soils, but they are at lower elevations on the lake plains than 
Selkirk soils and are more poorly drained. They are in the 
same drainage class as Sims, Hettinger, and Sloan soils, all of 
which are coarser textured than Toledo soils. 


Toledo silty clay loam (0 to 2 percent slopes) (Te).— 
This nearly level to depressional soil occurs on lake plains 
and in glacial drainageways. 

In some places the texture of the surface layer is clay 
loam instead of silty clay loam. Thin layers of old alluvium 
occur in some places. In Holland and Zeeland Townships 
are areas in which a layer of dark-colored organic alluvium 
a foot or two in thickness is buried at a depth of about 
2 feet. Some areas were slightly better drained than is 
typical. Included in mapping were spots of Hettinger soils 
in which the texture below the surface layer is silty clay 
loam; spots of Sloan soils, which consist of layers of silt 
loam, loam, and silty clay loam; and spots of Selkirk soils, 
which are on small knolls where the slope is 2 or 3 percent 
and are slightly better drained than Toledo soils. 

Fertility is high, and the available water capacity is 
high. Permeability is slow, and runoff is very slow to 
ponded. Water stands on the surface after heavy rain. 
Both surface and subsurface drainage are needed. Estab- 
lishing drainage is difficult because of the slow perme- 
ability. Tilth deteriorates readily. Planting often has to be 
delayed because the soil warms up and dries out slowly 
in spring. Frost damage to crops 1s a hazard. 

This soil is well suited to legumes and grasses, and most, 
of it is used for hay and pasture. A few areas are cultivated. 
Cropping systems include corn, small grain, and hay. There 
are some brushy woodlots in swampy areas. (Capability 
unit IIIw-1 (1c) ; woodland suitability group P) 


Tonkey Series 


The Tonkey series consists of nearly level to slightly de- 
pressional, poorly drained soils that occur on lake plains 
and in glacial drainageways. These soils developed in 
layers of sand, loamy sand, and sandy loam. 

In a typical profile, the surface layer consists of very 
dark gray sandy loam and is about 7 inches thick. The sub- 
soil is about 29 inches thick. The upper 19 inches consists 
of grayish-brown, mottled, friable sandy loam, and the 
lower 10 inches of pale-brown, mottled, firm, stratified 
sandy loam. The underlying material, at a depth of about 
36 inches, is light brownish-gray, mottled, stratified loamy 
fine sand and fine sandy loam. 

Fertility is medium, and the available.water capacity is 
moderate, Permeability is moderate, and runoff is slow 
to pended. Soil blowing is a hazard, and so is frost damage 
to crops. 

Drained areas of these soils are used for crops; some 
undrained areas are used for hay and pasture, and some 
are still wooded. The native vegetation is a mixture of 
lowland hardwoods and conifers, including elm, red maple, 
silver maple, northern white-cedar, tag alder, and willow. 
Trees grow slowly and are shallow rooted. 

Typical profile of Tonkey sandy loam, cultivated, lo- 
cated in the NWIANEY,NEWSWI, sec. 33, T. 6 N., R. 14 
W. (Blendon Township) : 

Ap—0O to 7 inches, very dark gray (10YR 3/1) sandy loam; 
weak, fine, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

B2lg—7 to 26 inches, grayish-brown (2.5Y 5/2) sandy loam; 
few, fine, distinet, dark reddish-brown (5YR 3/2) 
mottles and common, fine, distinct, dark-brown (10YR 
4/3) mottles; moderate, medium, subangular blocky 
structure; friable; medium acid; clear, wavy 
boundary. 
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B22—26 to 36 inches, pale-brown (10YR 6/3), stratified sandy 
loam; many, medium, faint, light brownish-gray 
(10YR 6/2) mottles; moderate, medium, subangular 
blocky structure; firm; slightly acid; clear, wavy 
boundary, 

Cg-—86 to 50 inches, light brownish-gray (10YR 6/2), stratified 
loamy fine sand and fine sandy loam; many, medium, 
distinct, yellowish-brown (10YR 5/4) mottles; weak, 
medium and coarse, subangular blocky structure; 
friable; mildly alkaline. 


The reaction of the solum ranges from medium acid to mildly 
alkaline, 

The color of the Ap horizon ranges to very dark grayish 
brown (10YR 8/2) or black (10YR 2/1). 

In the B horizon the matrix color ranges to gray (10YR 5/1), 
light gray (10YR 6/1), or grayish brown (10YR 5/2), and 
the texture ranges to sandy clay loam or loam. Generally, this 
horizon is stratified, the individual layers ranging from 2 to 12 
inches in thickness. Also included in the profile are 1- to 3-inch 
layers of silt, very fine sand, and clay. 

Tonkey soils occur near Richter, Bruce, and Hettinger soils, 
They are at lower elevations on the landscape than Richter 
soils and are more poorly drained. They have a coarser tex- 
tured Cg horizon than Bruce and Hettinger soils. 

Tonkey sandy loam (0 to 2 percent slopes) {To)—This 
soil is on Jake plains and in glacial drainageways. Nearly 
all the areas are in the eastern half of the county. 

In places the texture of the surface layer is loam or 
loamy fine sand instead of sandy loam. In other places the 
texture of the entire profile is dominantly loamy fine sand. 
In still others the texture is sandy loam throughout the 
profile, including the underlying material. Included in 
mapping were spots of Granby soils, which are coarser tex- 
tured than Tonkey soils; spots of soils that have a thin 
layer of muck or peat at the surface; and areas that have 
short slopes of slightly more than 2 percent. 

Fertility is medium, and the available water capacity is 
moderate. Artificial drainage is needed for most crops. 
Establishing drainage is difficult because of the variations 
in texture. Soil blowing is a hazard, and crops are likely to 
be damaged by frost. 

If drained this soil is suited to most crops. Much of the 
acreage has been cleared and cultivated. Some areas are in 
pasture or are still wooded. (Capability unit IIw-6 (8c) ; 
woodland suitability group W) 


Tuscola Series 


The Tuscola series consists of moderately well drained 
soils that occur on uplands and lake plains. These soils 
developed in stratified loamy material. 

In a typical profile, the surface layer consists of dark- 
brown to brown fine sandy loam and is about 8 inches thick. 
Below this is a 38-inch subsurface layer of brown fine sandy 
loam. The subsoil is about 25 inches thick. It is made up of 
8 inches of yellowish-brown, friable loam; 11 inches of 
yellowish-brown, mottled, firm, stratified light silty clay 
loam; and 6 inches of pale-brown, mottled, friable, strati- 
fied silt loam. The underlying material, at 2 depth of 36 
inches, is very pale brown, mottled silt that is stratified 
with sand and very fine sand. This material extends to a 
depth of at least 60 inches. 

Fertility is medium, the available water capacity is high, 
permeability is moderately slow, and runoff is slow to me- 
dium. There are some wet spots that need drainage. Ero- 
sion and soil blowing are hazards if crops are grown. 

Most areas of Tuscola soils have been cleared and are 
cultivated. Some areas are used for hay and pasture, and 
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some are wooded. The native vegetation is a mixture of 
hardwoods, including maple, oak, beech, and hickory. 

Typical profile of Tuscola fine sandy loam, 2 to 6 per- 
cent slopes, cultivated, located in the SE14Z4NEYSEY, sec. 
18, T.5 N., R. 13 W. (Jamestown Township) : 


Ap—O to 8 inches, dark-brown to brown (10YR 4/3) fine sandy 
loam; weak, medium, granular structure; friable; 
slightly acid; abrupt, smooth boundary. 

A2—8 to 11 inches, brown (10YR 5/3) fine sandy loam; weak, 
thick, platy structure; friable; strongly acid; clear, 
wavy boundary. 

B21t—11 to 19 inches, yellowish-brown (10YR 5/4). loam to silt 
loam; weak, medium, subangular blocky structure; 
friable; strongly acid; clear, wavy boundary. 

B22t—19 to 30 inches, yellowish-brown (10YR 5/6-5/8) light 
silty clay loam; few, fine, faint, pale-brown (10YR 
6/3) mottles; moderate, medium, subangular blocky 
structure; firm; very strongly acid; clear, wavy 
boundary. 

B23—30 to 36 inches, pale-brown (10¥R 6/8) silt loam; com- 
mon, medium, faint, very pale brown (10YR 7/3) 
mottles; weak, medium, subangular blocky structure; 
friable; neutral; gradual, wavy boundary. 

C—36 to 60 inches, very pale brown (10YR 7/3) silt stratified 
with thin layers of sand and very fine sand; many, 
medium, distinct, brownish-yellow (10YR_ 6/6) 
mottles; massive; friable; moderately alkaline. 

The solum is 30 to 46 inches or more in thickness. In reaction 
it ranges from neutral to very strongly acid. 

The color of the Ap horizon ranges to dark grayish brown 
(10¥R 4/2) or brown (10YR 5/8). That of the A2 horizon 
ranges to grayish brown (10Y¥R 5/2). 

The texture of the B horizon is fine sandy loam, loam, silt 
loam, or light silty clay loam. The B22t and B23 horizons are 
mottled below a depth of 20 inches. 

Tuscola soils occur near Miami, Nester, and Morley soils, all 
of which lack the stratification that characterizes the C hori- 
zon and the lower part of the B horizon of Tuscola soils. 
Tuscola soils formed in the same kind of material as Kibbie 
soils, but they are better drained than Kibbie soils and have 
pale-brown mottles instead of gray mottles in the B2 horizon. 


Tuscola fine sandy loam, 2 to 6 percent slopes (TsB).— 
This soil occupies ridges and Imolls.on uplands and lake 
pleing The slopes are generally short, and the areas are 
small. 

In some places the surface and subsurfacé layers have 
been removed by erosion and yellowish-brown loam or silt 
loam is now at the surface. Included in mapping were spots 
of Kibbie soils, which are less well drained than Tuscola 
soils ; spots in which the underlying material is dominated 
by layers of silty clay; and areas in which the slope is 
slightly more than 6 percent and the lower part of the 
subsoil is not mottled. 

Fertility is medium, the available water capacity is 
high, and permeability is moderately slow. The soil is wet 
early in spring, and some spots need artifiicial drainage. 
Water erosion and soil blowing are hazards if crops are 
grown. 

The use of this soil is governed by the use of the sur- 
rounding soils. Most areas are within cultivated fields. 
(Capability unit IIe-2 (2.58); woodland suitability 
group K) 


Ubly Series 


The Ubly series consists of well drained and moderately 
well drained soils that occur on till plains and moraines. 
These soils are underlain with clay loam at a depth of 18 
to 40 inches. 

In a typical profile, the surface layer consists of dark- 
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brown sandy loam and is about 8 inches thick. he upper- 
most 4 inches of the subsoil is dark-brown, friable sandy 
loam. Below this is a 9-inch layer of light brownish-gray, 
very friable loamy fine sand and a 7-inch layer of dark 
yellowish-brown, firm sandy clay loam. The underlying 
material, at a depth of about 88 inches, is dark-brown, 
limy clay loam; it extends downward several feet. 

Fertility is medium, and the available water capacity 1s 
moderate. A shortage of moisture during the latter part 
of summer is likely. Permeability is moderate in the upper 
layers and moderately slow in the underlying material. 
Runoff is slow to rapid, depending on the slope. The 
organic-matter content is low. Erosion and soil blowing 
are hazards if crops are grown. 

Ubly soils are suited to most crops. Some.of the acreage 
is cropland, some is pasture, and some is woodland. ‘The 
native vegetation consists mainly of upland hardwoods, 
including hard maple, beech, ash, oak, and some hickory ; 
it also contains some white pine. 

Typical profile of Ubly-sandy loam, 2 to 6 percent slopes, 
cultivated and eroded, located in the SEIZNEY,NEY, sec. 
11, T.9 N., R. 18 W. (Chester Township) : 


Ap—O to 8 inches, dark-brown (10YR 3/3) sandy loam; weak, 
medium, granular structure; very friable; slightly 
acid; abrupt, smooth boundary. 

Bir—8 to 12 inches, dark-brown (7.5YR 4/4) sandy loam; 
weak, medium, subangular blocky structure; friable; 
medium acid; clear, wavy boundary. 

A’2--12 to 21 inches, light brownish-gray (10YR 6/2) loamy 
fine sand; weak, medium, subangular blocky struc- 
ture; very friable; slightly acid; clear, irregular 
boundary. 

TIB’t—21 to 38 inches, dark yellowish-brown (10YR 4/4) 
sandy clay loam; moderate, medium, subangular 
blocky structure; firm; medium acid; gradual, wavy 
boundary. 

IIC—38 to 60.inches, dark-brown (7.5YR 4/4) clay loam; 
moderate, medium, subangular blocky structure; firm ; 
caleareous. 


The depth to the IIB’t horizon ranges from 18 to 40 inches, 
and the depth to the caleareous IIC horizon from 80 to 50 
inches, 

In undisturbed areas the profile has a 1- to 38-inch Al anda 
8- to 6-inch A2 horizon instead of an Ap. The color of the 
Al horizon is very dark brown (10YR 2/2), very dark gray 
(10YR 38/1), or very dark grayish brown (10YR 3/2). The 
color of the.A2 horizon is light gray (10YR 6/1), light brown- 
ish gray (10YR 6/2), or gray (10YR 5/1), and the texture 
is loamy sand or loamy fine sand. 

The color of the Ap horizon ranges to very dark grayish 
brown (10YR 8/2) or dark grayish brown (10YR 4/2). 

The color of the Bir horizon ranges to reddish brown (5YR 
4/4), and that of the A’2 to pale brown (10YR 673). In some 
profiles A’2 material occurs only as thick coatings on peds and 
as fillings in cracks and root channels in the upper part of 
the IIB’t horizon. The color of the IIB’t horizon ranges to 
dark brown (7:5YR 4/4), and the texture to clay loam or silty 
clay loam, Where drainage is only moderately good, the pro- 
file is mottled below a depth of about 16 inches. 

In the IIC horizon, the color ranges to brown (10YR 5/8), 
light brownish gray (10YR 6/2), or dark yellowish brown 
(10YR 4/4). The texture of this horizon is clay loam or silty 
clay loam. 

Ubly soils occur near Nester and Menominee soils. They are 
coarser textured in the upper part of the solum than Nester 
soils and finer textured in the Bir horizon than Menominee 
soils. Ubly soils formed in the same kind of material as 
Owosso soils. They have a Bir horizon, which Owosso soils 
lack, 


Ubly sandy loam, 0 to 2 percent slopes (UIA).—This 
soil occupies ridgetops on uplands. 
In most areas this soil is only moderately well drained 
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and is mottled below a depth of 16 to 18 inches. The suab- 
surface layer and the uppermost layer of the subsoil are 
thicker than those in the profile described. In some areas 
the lowest layer of the subsoil is gravelly, and in some a 
thin layer of gravel occurs in the uppermost 18 to 40 inches 
of the profile. There are small areas in which the texture 
to a depth of more than 40 inches is dominantly sandy 
loam. Included in mapping were spots of Nester soils, 
which have a surface layer of loam, and of Belding and 
Kawkawlin soils, which are in depressions and drainage- 
ways and are less well drained than Ubly soils. 

Fertility is medium, and the available water capacity is 
moderate. Permeability is moderate in the upper layers 
and moderately slow in the underlying material. Runoff 
is slow. Small wet spots need drainage. The moisture 
supply is deficient after prolonged periods of dry weather. 

Most of the acreage is cropland. Corn, small grain, and 
hay are the common crops. A few small areas are still 
wooded. (Capability unit IIs-2 (3/2a) ; woodland suita- 
bility group A) 

Ubly sandy loam, 2 to 6 percent slopes (UI8).—This 
soil occupies hillsides and hilltops on uplands. 

This soil has the profile described as typical of the series. 
In areas that have never been galligat. the profile gen- 
erally has a 8- to 5-inch surface layer of very dark gray 
sandy loam: and a 4- to 6-inch subsurface layer of gray 
sandy loam. In such areas the uppermost layer of the sub- 
soil is thicker than that in the profile described. Some cul- 
tivated areas still have a thin subsurface layer. In many 
areas the soil is mottled at a depth of 18 or more inches. 
Where the soil is eroded, the limy underlying material is 
nearer the surface. In some places the subsoil is gravelly, 
and in other places the texture to a depth of more than 40 
inches is sandy loam. Included in mapping were spots of 
Menominee soils in which the texture is sand or loamy sand 
to a depth of 18 to 40 inches; spots of Nester soils, which 
have a finer textured surface layer; and spots of Belding 
and Kawkawlin soils, which are in depressions and drain- 
ageways and are less well drained than Ubly soils. Other 
inclusions are areas that have slopes of less than 2 percent 
or more than 6 percent. 

Fertility is medium, and the available water capacity is 
moderate. Permeability is moderate in the upper layers 
and moderately slow in the underlying material. Runoff 
is medium. Erosion is a hazard if crops are grown. A 
shortage of moisture during the latter part of the summer 
retards plant growth. 

This soil is suited to the common crops, and most of it 
is cropland, (Capability unit IIe-3 (3/2a); woodland 
suitability group A 

Ubly sandy loam, 6 to 12 percent slopes (UIC) —This 
soil occupies hillsides on uplands. 

In most areas of this soil, the horizons are thinner than 
those in the profile described, and the limy underlying 
material is generally within 36 inches of the surface, In 
a few spots that are severely eroded, the depth to the limy 
underlying material is less than 18 inches. In other areas 
the texture is sandy loam to a depth of more than 42 inches. 
The subsoil in some places is gravelly. Included in map- 
ping were spots of Nester soils, which are finer textured 
throughout; spots of Menominee soils, which are coarser 
textured; and spots of Belding and Kawkawlin soils, 
which are in depressions and drainageways and are less 


well drained than Ubly soils. 
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Fertility is medium, and the available water capacity 
is moderate. Permeability is moderate in the upper layers 
and moderately slow in the underlying material. Runoff 
is rapid. Erosion is a hazard if crops are grown. The mois- 
ture supply is deficient after prolonged periods of dry 
weather. 

Nearly all areas of this soil are used for crops, commonly 
corn, small grain, and hay. Cropping systems are relative- 
ly long and include a high proportion of small grain and 
hay. Some areas are used only for hay or pasture. (Capa- 
bility unit ITTe-5 (8/2a) ; woodland suitability group A) 


Wallkill Series 


The Wallkill series consists of poorly drained soils that 
occur on flood plains, mainly at the outer edge next to the 
uplands, and also on uplands, where they occupy closed 
potholes and spots at the edge of organic deposits. These 
soils formed in recent deposits of loamy material underlain 
ata depth of 10 to 40 inches with buried deposits of organic 
material. ; 

In a typical profile, the surface layer consists of green- 
ish-gray silt loam and is about 6 inches thick. Immediately 
below this is an 18-inch layer of dark greenish-gray, mot- 
tled light silty clay loam. This is underlain with organic 
deposits several feet thick. The uppermost 6 inches of or- 
ganic material is black, mottled muck mixed with mineral 
soil; the next 10 inches is black, mottled muck that con- 
tains particles of wood; and the rest, below a depth of 
40 inches, is a mixture of dark reddish-brown peat and 
black muck. ; oe 

Fertility is high, and the available water capacity is 
high. Permeability is moderate in the mineral layers and 
rapid in the organic layers. Runoff is very slow to ponded. 
Drainage is needed, and frost damage to crops is a hazard. 
These soils are subject to flooding. They are unstable and 
will not support heavy loads. 

Areas that have been drained and are not frequently 
flooded or ponded have been cleared and are cultivated. 
Many areas are idle, and many are still wooded. The native 
vegetation consists of elm, ash, red maple, silver maple, 
and some northern white-cedar. Trees grow slowly and are 
shallow rooted. 

Typical profile of Wallkill silt loam, undisturbed, lo- 
cated in the SWIYANWYSW), sec. 2, T. 9 N., R. 18 
W. (Chester Township) : 

A1l—O to 6 inches, greenish-gray (5GY 5/1) silt loam; many, 
medium, faint, gray (5¥ 5/1) mottles; massive; fri- 
able; neutral; clear, irregular boundary. 

Cg—6 to 24 inches, dark greenish-gray (5GY 4/1) light silty 
clay loam; many, medium, faint, greenish-gray (5GY 
5/1) and few, medium, prominent, dark-brown (7.5YR 
4/4) mottles; massive, parting to moderate, medium, 
granular structure; firm; nonplastic when wet; neu- 
tral; gradual, wavy boundary. 

II1b—24 to 30 inches, black (N 2/0), well-decomposed muck 
mixed with mineral soil; few, medium, distinct, dark 
greenish-gray (5GY 4/1) mottles; moderate, medium, 
granular structure; friable; neutral; clear, wavy 
boundary. 

II2b—30 to 40 inches, black (N 2/0), well-decomposed muck; 
few, medium, distinct, dark reddish-brown (5YR 3/4) 
mottles around scattered wood particles; moderate, 
medium, granular structure; friable; neutral; clear, 
wavy boundary. 


II8b—40 to 60 inches, dark reddish-brown (5YR 8/2) peat and 
black (N 2/0) muck; moderate, medium, granular 
structure, grading to massive at a depth of 48 inches; 
friable; neutral. 


The thickness of the mineral layers is commonly between 
18 and 30 inches but ranges from 10 to about 40 inches. 

The color of both the AJ and the Cg horizons ranges to 
grayish brown (10YR 5/2), brown (10YR 5/8), or dark gray- 
ish brown (10YR 4/2). The texture of these horizons is loam, 
silt loam, light silty clay loam, or light clay loam. Strata 
of sandy loam occur in the Cg horizon in some places. 

In some places the II1b horizon consists of peat. 

Wallkill soils oceur near Carlisle, Houghton, Cohoctah, and 
Sloan soils. Wallkill soilg are made up of 10 to 40 inches of 
mineral soil over several feet of organic material. Carlisle and 
Houghton soils consist of organic material throughout, and 
Cohoctah and Sloan soils of mineral material. 

Wallkill silt loam (0 to 3 percent slopes) {Wa].—This 
nearly level to depressional soil occurs on flood plains, in 
closed depressions on uplands, and at the edges of areas 
of organic soils, where these soils merge with mineral soils 
of the uplands. Most areas are long and narrow in shape 
and of small extent. 

In some areas of this soil in Georgetown Township, the 
uppermost 18 to 24 inches of the profile is alluvium of silt 
loam texture ; below the alluvium is a foot or two of organic 
material, and below that, marl. In other places the layers 
below a depth of 2 or 8 feet consist of thin strata of or- 
ganic material and mineral material rather than entirely 
of organic material. Included in mapping were scattered 
spots of Washtenaw soils, which have a sandy overwash, 
and of Carlisle and Houghton soils, which consist entirely 
of organic material. 

Fertility is high, and the available water capacity is 
high. Permeability is moderate in the mineral layers and 
rapid in the organic layers. Runoff is very slow to ponded, 
Crops are likely to be damaged by frost. Deposition of ad- 
ditional overwash is a hazard. Drainage is needed. 

Areas that are adequately drained are cultivated. Corn is 
the chief row crop. Many areas cannot be drained arti- 
ficially and are used for pasture or are covered with trees 
or brush, Limitations for construction are severe. (Capa- 
bility unit IIIw-15 (L-2c); woodland suitability 
group U) 


Warners Series 


The Warners series consists of very poorly drained: or- 
ganic soils that occur in ponded areas along the outer mar- 
gin of flood plains and also in pockets on upland hillsides. 

In a typical profile, the surface layer consists of well- 
decomposed muck and is only about 5 inches thick. 
Directly below the organic material is a 7-inch layer of 
grayish-brown, limy marl streaked with black. At a depth 
of 12 inches is light-gray, mottled, limy marl; it extends 
downward several feet. 

Fertility is low, and the available water capacity is high. 
Runoff is slow to ponded. Permeability is rapid in the 
organic layer and variable in the marl. The water table is 
high, and drainage is needed. Frost damage to crops is a 
hazard. 

These soils are suited to only a few kinds of crops. A 
few areas are cultivated, but most are in pasture or wood- 
land. The native vegetation is a mixture of lowland hard- 
woods and conifers, including elm, ash, cottonwood, red 
maple, and northern white-cedar. Trees grow slowly and 
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are shallow rooted and of low quality. Limitations for 
construction are severe. 4 

Typical profile of Warners muck, undisturbed, located 
in the NWY,SEY,SEY, sec. 28, T. 5 N., R. 13 W. (James- 
town Township) : 

1—0 to 5 inches, black (N 2/0), well-decomposed muck; 
moderate, fine, granular structure; friable; moder- 
ately alkaline; abrupt, wavy boundary. 

JIC1—5 to 12 inches, grayish-brown (2.5Y 5/2) marl; few, 
fine, distinct, vertical streaks of black (N 2/0), %4 inch 
thick; massive; friable; calcareous; gradual, wavy 
boundary. 

JIC2—12 to 60 inches, light-gray (5YR 7/1) marl; few, med- 
ium, prominent, reddish-brown (5YR 5/3) mottles; 
massive ; calcareous. 

The texture of the surface layer ranges to loam or silt 
loam. The reaction of this layer is mildly or moderately 


alkaline, 
The calcium content of the marl ranges from 20 percent to 70 


percent or more. : 
Warners soils are similar to Edwards soils but have a much 


thinner deposit of organic material. 

Warners muck (0 to 2 percent slopes) (Wm).—This soil 
occurs on flood plains, mainly along the outer margins, and 
in pockets on uplands. 

In some areas the surface layer is black silt loam that 
is high in organic-matter content. In other places the sur- 
face layer consists mostly of grayish marl. In Georgetown 
Township, and especially near the village of Hudsonville, 
the underlying marl is only 12 to 36 inches thick and is 
underlain with calcareous sand and gravel. The surface 
layer in some areas is strongly acid. Included in mapping 
were spots of Edwards soils, which have a thicker deposit 

. of organic material. ; par 

Fertility is low, and the available water capacity 1s 
high. Runoff is slow to ponded, Permeability is rapid in 
the organic layer and variable in the marl. Draining this 
soil is very difficult. Tilth deteriorates readily, and frost 
damage to crops is a hazard. 

This soil is better suited to trees and pasture plants 
than to cultivated crops. Limitations for construction are 
severe. (Capability unit IVw-6 (M/mc) ; woodland suit- 
ability group U) 


Wasepi Series 


The Wasepi series consists of somewhat poorly drained 
soils that occur on low terraces, on outwash plains, and 
in drainageways in the southeastern part of the county. 
These soils developed in 24 to 40 inches of sandy loam or 
loamy sand over limy sand and gravel. : 

Ina typical profile, the surface layer consists of very 
dark brown sandy loam and is about 8 inches thick. Below 
this is a 4-inch subsurface layer of dark grayish-brown 
sandy loam. The subsoil is about 21 inches thick. It is 
made up of 3 inches of light olive-brown, mottled, friable 
sandy loam; 11, inches of yellowish-brown, mottled, fri- 
able heavy sandy loam; and 7 inches of light yellowish- 
brown, mottled, very friable gravelly loamy sand. The 
underlying material, at a depth of 83 inches, is light 
brownish-gray, limy sand and gravel. 

Fertility is medium, and the available water capacity 
is low. Permeability is moderate in the upper layers and 
rapid in the Ghdeel yin material. Runoff is slow to very 
slow. The water table fluctuates; it is within 2 feet of the 
surface during prolonged periods of wet weather and re- 


cedes during dry weather. Drainage is needed. Blowing 
is a hazard when the soils are dry. Frost damage to crops 
isa slight hazard. 

Most areas of Wasepi soils have been cleared and are 
cultivated. Corn, small grain, and hay are the common 
crops. Some areas are used only for hay and pasture. A 
few areas are still wooded. The native vegetation is a mix- 
ture of lowland hardwoods, including elm, ash, maple, and 
some oak, 

Typical profile of Wasepi sandy loam, cultivated, lo- 
cated in the NIZSEYZSEY,NEY, sec. 9, T. 6 N., R. 13 W. 
sate Township, 0.2 mile N. of Bauer Rd. on 24th 

it.) : 


Ap—0 to 8 inches, very dark brown (10YR 2/2) sandy loam; 
weak, medium, granular structure; friable; neutral; 
abrupt, smooth boundary. 

A2--8 to 12 inches, dark grayish-brown (10YR 4/2) sandy 
loam; very weak, medium, subangular blocky struc- 
ture; friable; contains pebbles 1 inch in diameter; 
slightly acid; clear, wavy boundary. 

B21t—12 to 15 inches, light olive-brown (2.5Y 5/6) sandy 
loam; many, medium, distinct, dark grayish-brown 
(10YR 4/2) mottles; weak, medium, subangular 
blocky structure; friable; medium acid; clear, wavy 
boundary. 

B22t—15 to 26 inches, yellowish-brown (10YR 5/4) heavy 
sandy loam; many, medium, distinct, light brownish- 
gray (10YR 6/2) mottles; weak, fine, subangular 
blocky structure; friable; contains much pea-sized 
gravel; mildly alkaline; clear, wavy boundary. 

B3—26 to 33 inches, light yellowish-brown (10YR 6/4) gravel- 
ly loamy sand; many, fine, distinct, dark grayish- 
brown (10YR 4/2) mottles; weak, fine, subangular 
blocky structure; very friable; mildly alkaline; clear, 
wavy boundary. 

C—83 to 50 inches, light brownish-gray (10YR 6/2) sand and 
gravel; single grain; loose; calcareous. 


The solum is 24 to 40 inches thick. In reaction it ranges 
from medium acid to mildly alkaline. It contains varying 
amounts of gravel and, in some places, numerous cobblestones. 

In undisturbed areas there is a 3-inch to 6-inch Al horizon 
of very dark gray (10YR 3/1) to very dark brown (10YR 2/2) 
sandy loam or loamy sand. ; 

The color of the Ap horizon ranges to dark brown (10YR 
3/3), and the texture is sandy loam or loamy sand. The A2 
horizon ranges to pale brown (10YR 6/3) in color and is 
mottled in places. ; 

In the B21t and B22t horizons, the color ranges to yellowish 
brown (10YR 5/8) or dark yellowish brown (10YR 3/4), and 
the mottles generally have a chroma of 2 or less. The texture 
of these horizons is sandy loam, heavy sandy loam, clay loam, 
or gravelly clay loam. Where the texture is clay loam, the 
horizon is less than 10 inches thick. 

In the C horizon, the color has a hue of 10YR, a value of 5 
or more, and a chroma of 4 or less. Generally this horizon 
consists of stratified sand and gravel, but in some places it 
is mostly sand and in others it is mostly gravel. 

Wasepi soils occur near Matherton and Gilford soils. They 
have a coarser textured B2t horizon than Matherton soils 
and a slightly finer textured B2t horizon than Gilford soils, 
which are more poorly drained than Wasepi soils. Wasepi 
soils formed in the same kind of material as Gladwin soils, 
but ey lack the Bir horizon that is characteristic of Glad- 
win soils. 


Wasepi sandy loam, 0 to 2 percent slopes (WsA)}.— 
This soil occurs on outwash plains, on low terraces, and. 
in drainageways in the southeastern part of the county. 
Associated with it are Matherton, Gilford, and Lacota 
soils. 

In some areas the surface layer is very dark gray silt 
loam or loamy sand; in others it is very dark gray sandy 
loam. In some places the surface layer has a reddish hue 
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and 3- to 5-inch cobblestones are to be found throughout 
the profile. Included in mapping were spots of Gilford 
and Lacota soils, which are more poorly drained than 
Wasepi soils; spots in which the surface layer is limy; 
a spots in which limy gravel is just below the surface 
ayer. 

Fertility is medium, and the available water capacity 
is low. The water table fluctuates, so the soil is wet at 
some times and dry at others, Soil blowing is a hazard 
during the dry summer months. Frost damage to crops is 
a slight hazard. 

This soil is suited to crops, and most areas have been 
cleared and are cultivated. Corn, small grain, and hay are 
the common crops. Specialty crops, including vegetables, 
melons, and pickling cucumbers, are grown in a few areas. 
(Capability unit ITIw-5 (4b); woodland suitability 
group G) 


Washtenaw Series 


The Washtenaw series consists of poorly drained soils 
that occur on uplands in closed or nearly closed pockets, 
otholes, basins, waterways, and depressions. These soils 
ormed in 10 to 40 inches of loamy material deposited over 
mineral soils of various textures. 

In a typical profile, the surface layer consists of dark 
grayish-brown loam and is about 8 inches thick. Below 
this is an 11-inch layer of very dark grayish-brown loam 
and then an 8-inch layer of dark-gray loam. At a depth 
of 27 inches is a buried surface layer of very dark brown 
silt loam, and at a depth of 35 inches, a buried subsoil of 

ray, mottled clay loam that extends to a depth of more 
than 50 inches. 

Fertility is medium to high, and the available water 
capacity is high. Permeability is moderate to slow, depend- 
ing on the texture of the buried soil. Runoff is very slow 
to ponded. The water table is high, and drainage is needed 
if crops are to be grown. Many areas lack adequate outlets 
for drainage. Frost damage to crops is a hazard. 

If drained Washtenaw soils are suited to most crops. 
Most undrained areas are used for pasture, but some are 
wooded. The native vegetation is a mixture of lowland 
hardwoods and brush, including elm, maple, ash, button- 
bush, poison sumac, willow, and dogwood. 

Typical profile of Washtenaw loam, cultivated, located 
in the NEYSW14SW1,SE, sec. 26, T. 8 N., R. 15 W. 
(Crockery Township, 1,980 ft. E. of 104th Ave. and 660 ft. 
N. of Garfield St., in a pasture) : 


Ap—O to 8 inches, dark grayish-brown (10¥R 4/2) loam; weak, 
medium, granular structure; friable; slightly acid; 
abrupt, smooth boundary. 

A1—8 to 19 inches, very dark grayish-brown (10¥R 3/2) loam ; 
weak, medium, subangular blocky structure; friable; 
slightly acid; clear, wavy boundary. 

Cg—19 to 27 inches, dark-gray (10YR 4/1) loam; weak, me- 
dium and coarse, subangular blocky structure; friable ; 
organic stains of very dark gray (10YR 3/1) on ped 
faces; neutral; abrupt, wavy boundary. 

Alb—27 to 85 inches, very dark brown (10YR 2/2) silt loam; 
moderate, medium, subangular blocky structure; fri- 
able to firm; neutral; clear, wavy boundary. 

Bgb-—35 to 50 inches, gray (5Y 5/1) clay loam; few, fine, 
prominent, yellowish-brown (10YR 5/6) mottles; mod- 
erate, medium, angular blocky structure; firm; mildly 
alkaline. 


The reaction of the solum ranges from medium acid to mildly 
alkaline. 


The color of the Ap horizon ranges to grayish brown (10YR 
5/2), brown (10YR 5/8), or dark gray (10YR 4/1). 

In the Cg horizon the color ranges to gray (10YR 5/1-6/1), 
and the texture is silt loam, loam, or sandy loam. 

The texture of the Alb horizon is clay loam, loam, sandy 
loam, or silt loam, and that of the Bgb horizon is clay loam 
or sandy loam. In some profiles the material below a depth of 
40 inches is coarse textured. 

Mottles that have a chroma of 2 or less occur below the Ap 
horizon in some areas. 

Washtenaw soils occur near Kawkawlin, Blount, Sims, and 
Hettinger soils. The associated soils lack the recent overwash 
that is characteristic of Washtenaw soils. Washtenaw soils 
resemble Wallkill soils in having a loamy overwash, but in 
Wallkill soils the buried layers consist of organie rather than. 
mineral material. 

Washtenaw loam (0 to 4 percent slopes) (Wt).—This 
soil occurs throughout the county in small depressions 
that lack outlets for surface water, on lower slopes, in 
waterways, and in other places where soil material washed 
from higher areas can accumulate. Associated with it are 
Kawkawlin, Blount, and Sims soils. Most of the areas are 
long and narrow in shape and of small extent. Areas in 
closed depressions are circular. 

The texture of the upper layers is generally similar 
to that of the surface layer of adjacent soils. It is com- 
monly loam, silt loam, or sandy loam. The lower layers are 
of various textures. Included in mapping were spots in 
which the loamy overwash is more than 42 inches thick 
and also spots that lack the overwash. In the depressions 
that have no outlets are spots in which the surface layer 
is muck or peat. 

Fertility is medium to high, and the available water ca- 
pacity is high. Permeability is moderate to slow, and run- 
off is very slow to ponded. The water table is high. Many 
areas lack drainage outlets. Frost damage to crops is a 
hazard, 

Some areas of this soil are drained and cultivated. The 
closed depressions are idle or are used for pasture. (Capa- 


bility unit IIIw-12 (L-2c) ; woodland suitability group P) 


Wind Eroded Land, Sloping 


Wind eroded land, sloping (WuC)}, consists of sandy 
soils, mainly of the Croswell and Au Gres series, that 
have been severely damaged by soil blowing. All or nearly 
all of the original surface layer and subsoil is gone. The 
present surface layer is loose, light-colored sand that is 
low in organic-matter content. Most areas include some 
blowouts and some small, low, dune shaped knolls. Chunks 
of a dark reddish-brown hardpan are on the surface in 
some areas. The slope range is 6 to 12 percent. 

Fertility is very low, and the available water capacity 
is very low. The water table fluctates and is within 24 
inches of the surface in spring. Areas unprotected by vege- 
tation are subject to further damage by soil blowing dur- 
ing the dry summer months. In spring, when the ‘soil 
material is kept moist by the high water table, the hazard 
of blowing is slight. 

Some areas of this unit were cultivated in the past. 
Nearly all were burned over at one time or another. Some 
have been stabilized and reforested. Others are now idle 
and have little vegetation. All of the acreage ought to be 
stabilized and planted to trees or grass. (Capability unit 
VIIIs-1 (Sa); woodland suitability group Y) 
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Use and Management of the Soils 


This section begins with an explanation of the system 
of capability grouping used in the Soil Conservation Serv- 
ice to classify soils according to their relative suitability 
for general field crops. Following this explanation are dis- 
cussions of the use and management of the soils of Ottawa 
County, as grouped according to this system. Next is a 
table in which are shown predicted yields of the principal 
crops grown in the county, by individual soils. This is fol- 
lowed by discussions of the use and management of the 
soils as woodland; for this purpose, the soils are grouped 
on the basis of similarity in productivity and management 
needs. Then comes a table that shows the relative suitabil- 
ity of individual soils for the elements of wildlife habitat 
and for three kinds of wildlife. The next part of the sec- 
tion concerns soils in connection with engineering; it con- 
sists mainly of tables that give descriptions of soil proper- 
ties significant in pipes and interpretations of these 
properties as they affect the suitability of the soils for spec- 
ified engineering uses. The last part of the section dis- 
cusses soil properties in relation to town and country 
planning. 


Capability Grouping 


Capability grouping shows, in a general way, the suita- 
bility of soils for most kinds of field crops. The soils are 
grouped according to their limitations when used for field 
crops, the risk of damage when they are used, and the way 
they respond to treatment. The grouping does not take into 
account major and generally expensive landforming that 
would change slope, depth, or other characteristics of the 
soils; does not take into consideration possible but unlikely 
major reclamation projects; and does not apply te rice, 
cranberries, horticultural crops, or other crops requiring 
special management. ' 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when used 
for other purposes, but this classification is not a sub- 
stitute for interpretations designed to show the suitability 
and limitations of groups of soils for forest trees or for 
engineering. ; 

In the capability system, all kinds of soils are grouped 
at three levels: the capability class, the subclass, and the 
unit, These are discussed in the following paragraphs. 

Capasitity Crassss, the broadest & oups, are designated 
by Roman numerals I through VIII. The numerals indi- 
cate progressively greater limitations and narrower choices 
for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. (No soils in Ottawa County are in class I.) 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate con- 
servation practices. 

Class TIT soils have severe limitations that reduce the 
choice of plants, require special conservation 
practices, or beth. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful man- 
agement, or both. 

Class V soils are subject to little erosion but have 
other limitations, impractical to remove, that 


limit their use largely to pasture, range, wood- 
land, or wildlife. (No soils in Ottawa County are 
in class V.) 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation and limit 
their use largely to pasture, range, woodland, or 
wildlife. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation and limit their 
use largely to pasture, range, woodland, or 
wildlife. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial plants and re- 
strict their use to recreation, wildlife, or water 
supply, or to esthetic purposes. 


Capanitiry SUBCLASSES are soil groups within one class; 
they are designated by adding a small letter, e,.w, s, or c, 
to the class numeral, for example, IIe. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained ; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by artifi- 
cial drainage) ; s shows that the soil is limited mainly be- 
cause it is shallow, droughty, or stony; and ¢, used in some 
parts of the United States but not in Ottawa County, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class I there are no subclasses, because the soils of this 
class have few limitations. Class V can contain, at the 
most, only the subclasses indicated by ww, s, and ¢, because 
the soils in class V are subject to little or no erosion, 
though they have other limitations that restrict their use 
largely to pasture, range, woodland, wildlife, or recreation. 

APABILITY Unirs are soil groups within the subclasses, 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other responses to management. Thus, the capability unit 
is a convenient grouping for making many statements 
about management of soils. Capability units are generally 
designated ‘by adding an Arabic numeral to the subclass 
hae for example, ITe~3 or IITe-5. Thus, in one symbol, 
the Roman numeral designates the capability class, or 
degree of limitation; the small letter indicates the sub- 
class, or kind of limitation, as defined in the foregoing 
paragraphs; and the Arabic numeral specifically identifies 
the capability unit within each subclass, 


Management by capability units? 


In the following pages the capability units in Ottawa 
County are described and suggestions for use and manage- 
ment are given. The Arabic numerals that identify the 
units are not consecutive, because not all the units in the 
statewide classification are represented in Ottawa County. 
The name of each series represented is mentioned in the 
description of each unit, but this does not necessarily mean 
that all the soils of a given series are in that particular 
unit. The “Guide to Mapping Units,” at the back of this 
publication, gives the names of the individual mapping 
units and the capability classification of each. The sym- 
bols in parentheses following each capability unit designa- 
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tion refer to the management groups in the Michigan State 
system of classification (5). 


CAPABILITY UNIT He-1 (1.5a) 


This unit consists of well drained to moderately well 
drained soils of the Morley and Nester series. Both the 
subsoil and the underlying material of these soils: are 
moderately fine textured. Most areas are slightly eroded. 
The slope range is 2 to 6 percent. 

The available water capacity is high, and fertility is 
high. The organic-matter content is moderately low. Run- 
off is medium, and permeability is moderately slow. ‘These 
soils warm up rather slowly in spring, and they lose their 
good tilth and become hard and cloddy if tilled when wet. 
The moderately fine textured subsoil is difficult to work 
if it is exposed as a result of erosion. 

Controlling erosion, maintaining good tilth, and sup- 
plying organic matter are the major management needs. 
Terracing and contour stripcropping for control of ero- 
sion are difficult in some areas because of short, complex 
slopes. Cover crops, additional crops of grasses and leg- 
umes in the cropping system, and careful tillage are needed 
to control erosion where terracing and stripcropping are 
not practical. Fall plowing permits earlier planting in the 
following spring, but it also increases the hazard of ero- 
sion. Scattered wet spots delay planting and harvesting 
unless drained artificially. 

eee hay, and corn are the main crops grown on these 
soils. 

CAPABILITY UNIT Ie-2 (2.58) 

This unit consists of moderately well drained to well 
drained soils of the Miami and Tuscola series, These soils 
have a medium-textured to moderately fine textured sub- 
soil and medium-textured underlying material. Most areas 
are slightly eroded; a few are moderately eroded. The 
slope range is 2 to 6 percent, and the slopes in some areas 
are short and complex. 

The available water capacity is high, and fertility is 
medium. The organic-matter content is moderately low. 
Runoff is medium to slow, and permeability is moderate 
to moderately slow. Small seep spots and wet depressions 
hinder planting and harvesting in wet years. 

Controlling erosion, maintaining good tilth, and _main- 
taining fertility are the major management needs. Terrac- 
ing and stripcropping for control of erosion are difficult 
where the slopes are short and complex. Cover crops, care- 
ful tillage, and additional crops of grasses and legumes in 
the cropping system are needed to control erosion where 
terracing and stripcropping are not practical. Establish- 
ing grass in natural waterways reduces the hazard of gul- 
lying. Drying up wet spots by means of shallow surface 
drains permits tillage earlier in spring. Plowing under 
crop residues and green-manure crops adds organic matter 
and thereby improves the capacity to absorb water and 
reduces the likelihood of crusting. Applying manure helps 
to restore good tilth in the moderately eroded areas. 

Corn, small grain, hay, and pasture are the common 
Crops. 

CAPABILITY UNIT He-3 (3a, 3/2a) 

This unit consists of moderately well drained to well 
drained soils of the Hillsdale, Owosso, and-Ubly series. 
These soils have a moderately coarse textured to moder- 
ately fine textured subsoil. The Hillsdale soil is under- 


lain with moderately coarse textured material, and the 
Owosso and Ubly soils with moderately fine textured ma- 
terial. The slope range is 2 to 6 percent. 

The available water capacity is only moderate; the 
moisture supply is not adequate to support the growth of 
crops during long periods of dry weather. Fertility is 
medium. The organic-matter content is moderately low. 
Runoff is slow to medium, and permeability is moderately 
slow to moderately rapid. These soils warm up and are 
ready for tillage early in spring, and they dry out quickly 
after rain. They are easy to till throughout a wide range in 
moisture content and are not likely to crust. 

Controlling erosion, maintaining fertility, providing 
regular additions of organic matter, and conserving mois- 
ture are the major management needs. Terracing, strip- 
cropping, and contour tillage are effective in controllin, 
erosion. Minimum tillage helps to preserve good tilth an 
also to. limit the erosion hazard. Winter cover crops pro- 
vide organic matter and help to control erosion and soil 
blowing. Manure and crop residues improve tilth and in- 
crease the capacity to absorb water. 

Corn, oats, wheat, hay, and potatoes are the common 
crops. Legumes and grasses suited to well-drained soils 
provide good yields of forage. Other suitable crops are 
fruits (except blueberries) and vegetables, both of which 
need soils that warm up early. 


CAPABILITY UNIT IIw-2 (1.5b,,1.5¢) 

This unit consists of poorly drained to somewhat poorly 
drained soils of the Blount, Sowers, Hettinger, Kawkaw- 
lin, and Sims series. Both the subsoil and the underlying 
material of these soils are moderately fine textured. The 
slope range is 0 to 2 percent. Some areas are in shallow 
depressions. 

The available water capacity is high, and fertility is 
high. The organic-matter content is moderate to high. Run- 
off is slow to ponded, and permeability is moderately slow. 
The water table is near the surface unless lowered by arti- 
ficial drainage. These soils warm up and dry out slowly in 
spring unless drained. They puddle if tilled when wet, then 
dry out hard and cloddy. Planting, weeding, and harvest- 
ing are difficult because farm machinery is likely to bog 
down. Crops are damaged by frost in some years. Most 
areas include some wet depressions that can interfere with 
planting and cultivation. 

Drainage and maintenance of good tilth are the major 
management needs. Reed canarygrass pasture is the only 
crop that can be grown without tile drainage. Tile drains 
are easily installed, and the trenches generally are stable, 
but many areas lack natural outlets for drainage. Diver- 
sion terraces to intercept runoff from higher areas are 
beneficial. Crop residues and green-manure crops improve 
tilth and workability. Plowing in fall permits earlier 
planting in the following spring and 1s less likely to dam- 
age tilth than plowing when the soils are wet in spring. 
After fall plowing the soils should be left in rough furrows 
through the winter and protected from erosion and blow- 
ing. Pastures should not be used when the soils are wet, 
because of the hazard of puddling. 

Corn, small grain, and forage crops are the common 
crops. The selection of crops depends on the degree of 
drainage. Perennial grasses are grown in the wetter areas. 


70 SOIL SURVEY 


CAPABILITY UNIT Ilw-3 (1.5b, 2.5b) 


This unit consists of somewhat poorly drained soils of 
the Blount, Bowers, Conover, and Kawkawlin series. These 
soils have a moderately fine textured subsoil. The Conover 
soil has medium-textured underlying material, and the 
others, moderately fine textured. The slope range 1s 2 to 6 
percent, and the topography is undulating. a *) 

The available water capacity is high, and fertility is 
high. The organic-matter content is moderate. Runoif is 
slow to ponded, and permeability is moderately slow to 
moderate. The water table is near the surface in spring. If 
tilled when wet the soils puddle and then dry out hard and 
cloddy and with a crust that hinders emergence of seed- 
lings. Wet depressions cause delays in tillage and planting. 
Farm machinery bogs down in some areas in spring and 
after rain in other seasons. 

Drainage and preservation of tilth are the major man- 
agement needs. The soils are stable, and trenches and 
ditches, if properly constructed, need little maintenance. 
Drainage is difficult, nevertheless, because some areas lack 
outlets and the undulating topography makes it difficult to 
lay out complete drainage systems. Random tile and sur- 
face drains are used in some areas. Tilth can be improved 
and the tendency to crusting reduced by plowing under 
crop residues and green-manure crops. Minimum tillage 
helps to prevent deterioration of tilth. 

orn, small grain, and forage crops are grown in drained 
areas of these soils, 


CAPABILITY UNIT IIw-~6 (2.5b, 3b, 2.5c, 3c) 


This unit consists of poorly drained to somewhat poorly 
drained soils of the Bruce, Kibbie, Lacota, Matherton, 
Richter, and Tonkey series. The Richter soil and the 
Tonkey soil have a moderately coarse textured to coarse 
textured subsoil; the others have a medium-textured to 
moderately fine textured subsoil. All have medium- 
textured to coarse-textured underlying material. The slope 
range is 0 to 2 percent. 

The available water capacity is moderate to high, and 
fertility generally is medium. The organic-matter content 
is moderate to high. Runoff is slow, and water ponds in 
depressions. Permeability generally is moderate. These 
soils have a fluctuating high water table and are excessively 
wet in spring and after rain in other seasons. If drained 
artificially they dry out readily and are easy to work. 
Generally the moisture supply is adequate for crops. De- 
terioration of tilth is not a serious hazard. 

Drainage is the major management need. Installing tile 
is difficult because the soil material is unstable and trenches 
cave in. Backfilling the trenches with organic material or 
surface soil helps to keep the drains free of soil; so does 
the use of special blinding material. Where the underlying 
material is sand, trenches should be dug during the driest 
part of the year. 

Most of the common crops can be grown on drained areas 
of these soils. Small grain planted where drainage is poor 
is likely to grow rank and to lodge before it can be 
harvested. 

CAPABILITY UNIT Iw-7 (2.5b, 3b) 


This unit consists of somewhat poorly drained soils of 
the Kibbie and Richter series. The Kibbie soil has a me- 
dium-textured subsoil and medium-textured to coarse-tex- 
tured underlying material. The Richter soil has a coarse 
textured to moderately coarse textured subsoil and moder- 


ately coarse textured underlying material. The slope 
range is 2 to 6 percent, and the topography is undulating. 

The Kibbie soil has a high available water capacity, and 
the Richter soil a moderate available water capacity. Both 
have medium fertility, medium runoff, and moderate 
permeability. The organic-matter content is moderate. 
These soils have a fluctuating high water table and are 
excessively wet in spring and after rain in other seasons. 
If drained artificially they dry out readily and are easy 
to work. Generally the moisture supply is adequate for 
crops. Deterioration of tilth is not a serious hazard. 

Drainage and erosion control are the major management 
needs, Undulating topography makes it difficult to install 
complete drainage systems. Areas that have outlets can 
be drained by means of random tile and surface drains. 
Tile trenches are likely to fill in with soil material. The 
Kibbie soil especially is unstable when wet, and trenches 
should be dug in this soil only during the driest part of 
the year. Special blinding of tile also helps to keep the 
lines free of soil material, Minimum tillage and the use 
of cover crops reduce the hazard of erosion. Plowing 
under green-manure crops and crop residues provides a 
regular supply of organic matter. 

Most of the common crops can be grown on drained 
areas of these soils. 


CAPABILITY UNIT Ilw-8 (3/2b, 3/2c) 


This unit consists of poorly drained to somewhat poorly 
drained soils of the Belding, Breckenridge, and Metamora 
series. These soils have a coarse-textured to moderately 
fine textured subsoil and moderately fine textured under- 
lying material. The slope range is 0 to 6 percent. The 
Breckenridge soil is level to depressional. 

The available water capacity is moderate, and fertility 
is medium. The organic-matter content is moderate. Run- 
off is slow to medium, and water ponds in depressions. 
Permeability is moderate to moderately rapid in the upper- 
most 18 to 40 inches and moderately slow in the lower part. 
The water table is near the surface in spring unless lowered 
by artificial drainage. In some years early planted or late- 
maturing crops in low areas are damaged by frost. 

Drainage is the major management need. Both tile 
drains and surface drains are needed. The depth to and 
spacing of tile depend on the depth to the moderately fine 
textured layers. Pockets of sand occur in some areas, and 
the sand may fill in tile trenches. Tile should be installed 
when the soils are dry. 

Most of the common crops can be grown im artificially 
drained areas of these soils. 


CAPABILITY UNIT Hs-2 (3a, 3/2a) 

This unit consists of moderately well drained to well 
drained soils of the Fox, Newaygo, and Ubly series. These 
soils have a moderately coarse textured to moderately fine 
textured subsoil. The Fox soil and the Newaygo soil are 
underlain with coarse-textured material, and the Ubly 
soil with moderately fine textured material. The slope 
range is 0 to 6 percent. 

The available water capacity is moderate, and fertility 
is medium. The organic-matter content is moderately low. 
Runoff is slow. Permeability is generally moderate but is 
moderately slow below a depth of 18 to 40 inches in the 
Ubly soil. These soils warm up and are ready for tillage 
early in spring, and they dry out quickly after rain. They 
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are easy to till throughout a wide range in moisture con- 
tent. They do not hold enough moisture.to support crop 
growth through periods of dry weather. They are seldom 
excessively wet. 

Conserving moisture, controlling erosion, maintaining 
fertility, and regularly supplying organic matter are the 
major management needs. Green-manure crops and crop 
residues add organic matter and thereby increase the ca- 
pacity of the soils to absorb water. Terracing, stripcrop- 
ping, and contour tillage are effective means of controlling 
erosion. Winter cover crops keep the soil from blowing and 
also provide organic matter. Minimum tillage reduces the 
hazard of erosion and also protects tilth and conserves 
organic matter. 

Corn, oats, wheat, and hay are the common crops. Other 
suitable crops are fruits (except blueberries) and vege- 
tables, both of which need soils chat warm up early. 


CAPABILITY UNIT Ille-4. (1.5a) 


This unit consists of moderately well drained to well 
drained soils of the Morley and Nester series. These soils 
have a moderately fine textured subsoil and moderately 
fine textured underlying material. The Nester soil is 
slightly eroded, and the Morley soil moderately eroded. 
The slope range is 6 to 12 percent, and the slopes generally 
are short and complex. 

The available water capacity is high, and fertility is 
high. The organic-matter content is low. Permeability is 
moderately slow. Runoff is rapid, and the erosion hazard is 
severe. The moderately eroded Morley soil has poorer tilth 
and loses more water through runoff than the slightly 
eroded Nester soil. Both soils puddle readily if worked 
when wet. The surface crusts upon drying, and the crust 
results in uneven stands of plants. The effects of crusting 
are more severe on the Morley soil than on the Nester soil. 
Both soils include a few wet spots. 

Controlling erosion, improving tilth, supplying organic 
matter regularly, and maintaining fertility are the major 
management needs. Because of the erosion hazard, crop- 
ping systems ought’ to consist largely of close-growing 
crops. Contour farming. is possible in a few areas, but the 
short, complex slopes that characterize most areas make 
terracing and contour stripcropping difficult. Plowing 
under crop residues, applying lime and fertilizer, -and 
growing cover crops and green-manure crops are effective 
ways of improving fertility and tilth and adding organic 
matter. 

Corn, small grain, and hay are the common crops. Good 
pasture stands of legumes and grasses can be obtained if 
enough lime and enough fertilizer are used and grazing is 
managed carefully. 


CAPABILITY UNIT Ille-5 (2.5a, 3a, 3/2a) 

This unit consists of moderately well drained to well 
drained soils of the Hillsdale, Miami, and Ubly series. 
These soils are moderately fine textured to moderately 
coarse textured in both the subsoil and the underlying 
material. The slope range is 6 to 12 percent. 

The Hillsdale soil and the Ubly soil have a moderate 
available water capacity, and the Miami soil, a high avail- 
able water capacity. All the soils have medium fertility 
and are moderately low in organic-matter content. Runoff 
is rapid in areas intensively farmed. The loss of water 
through runoff is greater where the soils are moderately 
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eroded than where they are slightly eroded. Permeabilit, 
is generally moderate but is modeantely slow below a depth 
of 18 to 40 inches in the Ubly soil. Where only slightly 
eroded, the soils have good tilth and are easy to work; 
where moderately eroded, they have poor tilth and crust 
readily upon drying. 

Controlling erosion and maintaining tilth and fertility 
are the major management needs. Cropping systems that 
include a large proportion of close-growing crops are 
needed to check runoff and control erosion. More intensive 
cropping systems can be used where the topography per- 
mits terracing and stripcropping. Minimum tillage is a 
help in maintaining good tilth and limiting the erosion 
hazard. Plowing under manure and green-manure crops 
improves tilth and increases the available water capacity. 

f protected from erosion these soils are suited to most 
of the common crops. Good stands of pasture and. forage 
plants can be obtained if enough lime and enough fertilizer 
are applied and grazing is managed carefully. 


CAPABILITY UNIT HIe-9 (4a, 4/2a) 


This unit consists of moderately well drained to well 
drained soils of the Boyer, Mancelona, Menominee, Mont- 
calm, Oshtemo, and Spinks series. These ‘soils have a 
moderately fine textured to coarse-textured subsoil. The 
Menominee soil is underlain with moderately fine textured 
material, and the other soils with coarse-textured material. 
Most of the acreage is slightly eroded; a few areas are 
moderately eroded. The slope range is 6 to 12 percent. 

The Menominee soil has a moderate water capacity, and 
the rest of the soils have a low avaliable water capacity. 
Fertility is generally low but is slightly higher in the 
Mancelona, Menominee, and Oshtemo soils than in the 
others. The organic-matter content is low. Runoff is med- 
ium. Permeability generally is moderately rapid or rapid 
but is moderately slow below a depth of 18 to 40 inches in 
the Menominee soil. All the soils warm up and are ready 
for planting early in spring. They are easy to till. If 
cultivated they are subject to both erosion and soil blow- 
ing. The organic-matter content is less and the available 
water capacity is lower where these soils are moderately 
eroded than where they are slightly eroded. 

Controlling erosion and conserving moisture are the 
major management needs. Minimum tillage and stripcrop- 
ping are effective in controlling erosion. Where stripcrop- 
ping is difficult because of short, irregular slopes, the 
proportion of close-growing crops in the cropping system 
needs to be increased. Plowing under crop residues, green- 
manure crops, and barnyard manure provides a regular 
supply of organic matter and thereby improves both the 
available water capacity and the resistance to erosion. 

Corn, small grain, and alfalfa are the main crops. Some 
fruits and vegetables are grown. Small grain is well suited 
because it matures early, while the supply of available 
water is still adequate. Shallow-rooted crops do not get 
enough moisture in dry years unless irrigated. 


CAPABILITY UNIT HIw-1 (1c) 

This unit consists of Toledo silty clay loam, a poorly 
drained soil that has a fine textured subsoil and moderately 
fine textured to fine textured underlying material. The 
slope range is 0 to 2 percent. 

The available water capacity is high, fertility is high, 
and the organic-matter content is high. Runoff is very 
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slow, and water ponds in low areas. Permeability is slow. 
The water table is near the surface part of the year. The 
soil warms up slowly and so is not ready for tillage early 
in spring. : 

Drainage and maintenance of good tilth are the major 
management needs. Both tile and surface drains are 
needed. Special blinding material helps to promote the 
flow of water into the drains. Minimum tillage and fre- 
quent and liberal additions of organic matter help to main- 
tain good tilth. Grazing of forage crops should be delayed 
till the soil is dry. In some places fall plowing permits 
earlier planting in the following spring. 

Drained areas of this soil are suite 
common crops. 


to most of the 


CAPABILITY UNIT Iliw-2 (1b) 


This unit consists of somewhat poorly drained soils of 
the Selkirk series. These soils have a moderately fine tex- 
tured to fine textured subsoil and fine textured underlying 
material. The slope range is 0 to 6 percent. 

The available water capacity is moderate, and fertility 
is high. The organic-matter content is moderate. Runoff 
is slow, and permeability is slow. Water stands in depres- 
sions and low areas for long periods of time. The water 


table is high part of the year unless lowered by artificial: 


drainage. The gently sloping areas are subject to erosion. 
Frost damage to crops is 2 hazard in some low areas. 

Drainage and maintenance of good tilth are the major 
management needs. Tile drains, surface drains, and bed- 
ding systems are effective in removing excess water. Plow- 
ing in fall when the moisture content is favorable is less 
likely to damage the soil structure than spring plowing, 
and it also permits earlier planting. Adding organic mat- 
ter improves permeability and thus promotes the flow of 
water into tile drains. 

Drained areas of these soils are suited to the common 
crops. 

CAPABILITY UNIT IIw-5 (4b) 

This unit consists of soils of the Gladwin and Wasepi 
series. These soils are somewhat poorly drained. They have 
a moderately coarse textured subsoil and coarse textured 
underlying material. The slope range is 0 to 6 percent, 
and the topography is undulating. 

The available water capacity is low, and fertility is 
moderately low to medium. The organic-matter content is 
moderately low. Runoff is slow, and permeability is mod- 
erate. The water table is seasonally high unless lowered 
by artificial drainage. If drained the soils tend to become 
droughty in summer. Soil blowing is a hazard if large 
areas of the surface are exposed by tillage. 

Drainage, maintenance of fertility, and conservation of 
moisture during periods of dry weather are the major 
management needs. Tile and surface drains remove excess 
water effectively. Complete drainage systems are not prac- 
tical for some areas, because of undulating relief and lack 
of outlets. Random tile and ditches can be used to drain 
such areas. Because the soil material is unstable, trenches 
are likely to cave in. Installing tile is easiest when the 
soils are dry. Because these soils lose nutrients through 
leaching, frequent light applications of fertilizer are bet- 
ter than a single heavy application. Windbreaks, mulches, 
covér crops, minimum tillage, and stripcropping reduce 
the hazard of soil blowing. 


CAPABILITY UNIT IIw-6 (4c) 

This unit consists of Gilford sandy loam, a very poorly 
drained to poorly drained, level soil that has a coarse 
textured to moderately coarse textured subsoil and coarse 
textured underlying material. The slope range is 0 to 6 
percent. 

The available water capacity is low, and fertility is 
medium. The organic-matter content is moderately low. 
Runoff is very slow, and water ponds in depressions and 
on flats. Permeability is moderate. The water table is high 
in spring; if it is lowered by artificial drainage, the soil 
tends to be droughty. 

Drainage is the major management need. Tile and open 
ditches remove excess water effectively. Installing drain- 
age systems is easiest when the soil is dry; ditchbanks 
and trenches cave in readily when the soil is wet. Wind- 
breaks, mulches, cover crops, minimum tillage, and strip- 
cropping help to control soi hile 

orn, small grain, and hay are the common crops. The 
choice of crops depends on the degree of drainage. Un- 
drained areas are suitable for water-tolerant pasture 
plants and forage crops. — 


CAPABILITY UNIT Hiw-7 (4/1b) 


This unit consists of Allendale sandy loam, 0 to 4 per- 
cent slopes, a somewhat poorly drained soil that has a 
coarse-textured to fine-textured subsoil and fine-textured 
underlying material. 

The available water capacity is moderate, and fertility 
is medium. The organic-matter content is moderately low. 
Runoff is slow, and water ponds in the lowest spots during 
wet weather. Permeability is rapid in the upper layers 
and slow in the fine-textured lower layers. The water table 
is high in spring and after rain in other seasons. If it is 
lowered by artificial drainage, the soil dries out quickly 
and tends to become droughty. Soil blowing is a hazard 
if large areas of the surface are exposed by tillage. 

Drainage and the conservation of moisture in periods of 
dry weather are the major management needs. Tile and 
open ditches remove excess water effectively. Installing 
drainage systems is easiest when the soil is dry ; ditchbanks 
and trenches cave in readily when the soil is wet. The spac- 
ing of the tile lines depends on the depth to fine-textured 
material. The soil dries out more quickly if runoff from 
adjacent higher areas is diverted. Windbreaks and strip- 
cropping help to control soil blowing. Plowing under crop 
residues and green-manure crops improves tilth and in- 
creases the available water capacity. Minimum tillage 
helps to conserve moisture. 

The common field crops are grown on this soil. Small 
grain generally is better suited than corn, because it ma- 
tures early while the moisture supply is still adequate. 
Early-maturing vegetables and small fruits can be grown 
in frost-free locations. 


CAPABILITY UNIT IIlw-8 (4/le, 3/2¢) 

This unit consists of poorly drained soils of the Pin- 
conning and Breckenridge series. These soils have a coarse 
textured to moderately coarse textured subsoil and fine 
textured to moderately fine textured underlying material 
The slope range is 0 to 2 percent, and the topography is 
level to depressional. 

The available water capacity is moderate, and fertility 
is low to medium. The organic-matter content is moderate- 
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ly low to moderate. Runoff is very slow to ponded. Permea- 
bility is moderate to moderately rapid in the upper 18 to 
40 inches and slow to moderately slow in the lower part. 
The water table is high in spring and after rain in other 
seasons. If the water table is lowered by artificial drainage, 
the soils tend to become droughty. Frost damage to crops 
is a hazard. Large cultivated areas are subject to soil blow- 


ing. 

Deans is the major management need. Tile and open 
ditches drain most areas adequately. Some areas lack out- 
lets for drainage. The soils in such areas dry out more 
quickly if nino from higher areas is diverted. Stripcrop- 
ping, mulches, cover crops, and windbreaks help to control 
soil blowing. Plowing under crop residues and green- 
manure crops improves fertility and increases the avail- 
able water capacity. Irrigation reduces the frost hazard, in 
addition to providing water when needed. 

If drained these soils are suited to most of the common 
crops. They are better suited to small grain than to corn. 
Vegetables and some small fruits can be grown, preferably 
under irrigation. The selection of pasture and forage crops 
depends on the degree of drainage. 


CAPABILITY UNIT IIw-9 (3/2b, 4/1b, 4/2b) 


This unit consists of somewhat poorly drained soils. of 
the Allendale, Belding, and Tosco series. These soils have 
a coarse-textured to fine textured subsoil and moderately 
fine textured to fine textured underlying material. The 
slope range is 0 to 6 percent. 

The available water capacity is low to moderate, and 
fertility is low to medium. The organic-matter content is 
moderately low to moderate. Runoff is slow. Permeability 
is moderately rapid to rapid in the upper 18 to 40 inches 
and slow to moderately slow in the underlying material. 
The water table is high in spring and after rain in other 
seasons. If it is lowered by artificial drainage, the soils dry 
out quickly and tend to become droughty. Soil blowing is 
a hazard if large areas are cultivated. 

Drainage and the conservation of moisture during pe- 
riods of dry weather are the major management needs. 
Tile and open ditches drain most areas effectively. Drain- 
age systems should be installed when the soils are dry, 
because trenches and ditchbanks cave in readily when the 
soils are wet. Some areas lack outlets for drainage. The 
soils in these areas dry out more quickly if runoff from ad- 
jacent higher areas is diverted. Stripcropping, minimum 
tillage, cover crops, and windbreaks help to control soil 
blowing. Plowing under crop residues and green-manure 
crops improves tilth and increases the available water ca- 
pacity. Irrigation reduces the frost hazard, in addition 
to supplying water as needed. 

These soils are suited to the common crops. Small grain 
does better than corn in dry years, because it matures early 
while the moisture supply 1s still adequate. Vegetables and 
small fruits can be grown under irrigation. 


CAPABILITY UNIT Iw-10 (4/2c) 

This unit consists of Brevort sandy loam, a poorly 
drained soil that has a coarse-textured subsoil and mod- 
erately fine textured underlying material. The slope range 
is 0 e 2 percent, and the topography is level to depres- 
sional, 

The available water capacity is moderate, and fertility 
is low. The organic-matter content is moderately low. 


Runoff is very slow to ponded. Permeability is rapid in 
the upper layers and moderately slow in the moderately 
fine textured underlying material. The water table is high. 
Unless the water table is lowered by artificial drainage, 
the soil dries out slowly in spring. If drained it dries out 
quickly and tends to become droughty. Crops are dam- 
aged by frost in some years, 

Drainage is the major management need. Tile and open 
ditches drain some areas adequately. Drainage systems 
should be installed when the soil is dry, because ditch- 
banks and trenches cave in readily when the soil is wet. 
The depth to and spacing of tile drains depend on the 
depth to the moderately fine textured underlying material. 
Some areas lack outlets for drainage. Windbreaks, strip- 
cropping, cover crops, and mulches help to control soil 
blowing. Adding organic matter increases the available 
water capacity. 

If drained this soil is fairly well suited to crops and 
pasture. Many areas are not used for farming. 


CAPABILITY UNIT IIw-11 (5c) 


This unit consists of very poorly drained to poorly 
drained soils of the Granby series. These soils are coarse 
textured in both the subsoil and the underlying material. 
The slope range is 0 to 2 percent. 

The available water capacity is low, and fertility is 
low. The organic-matter content is high. Runoff is very 
slow, and water ponds in depressions. Permeability is 
rapid if the naturally high water table is lowered by arti- 
ficial drainage. After the water table is lowered, the soils: 
tend to become droughty. Soil blowing is a hazard if large 
areas are cultivated. 

Drainage, conservation of moisture and fertility after 
drainage, and control of soil blowing are the major man- 
agement needs. Tile and open ditches provide effective 
drainage. Drainage systems should be installed when the 
soils are dry, because trenches and ditchbanks are likely 
to cave in when the soils are wet. Depressions where water 
accumulates can be eliminated by leveling. Windbreaks, 
stripcropping, minimum tillage, cover crops, and mulches 
help to control soil blowing and to conserve moisture, In 
dry years crops may fail to mature; consequently, heavy 
applications of fertilizer are generally not practical. 

Drained areas of these soils are suited to the common 
crops. In some places the soils are acid enough to be suited 
to blueberries. 


CAPABILITY UNIT HIw-12 (L-2c) 


This unit consists of very poorly drained to somewhat 
oorly drained soils of the Ceresco, Cohoctah, Shoals, 
Bloat, and Washtenaw series. Both the subsoil and the 
underlying material of these soils are moderately coarse 
textured to moderately fine textured. The slope range is 
0 to 6 percent. Many small areas are isolated by meander- 
ing streams. 

The Ceresco soil has a moderate available water capac- 
ity and medium fertility and is moderate in organic-mat- 
ter content; all the others in the unit have a high available 
water capacity and high fertility and are high in organic- 
matter content. Runoff is very slow to ponded. Permea- 
bility is moderate to moderately rapid in the Ceresco soil 
and the Cohoctah soil and moderately slow in all the oth- 
ers. The water table is high. Flooding early in the growing 
season is common. Frost damage to crops is a hazard. 
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Drainage and protection from flooding are the major 
management needs. Some areas lack outlets and so cannot 
be drained by means of tile and ditches. The likelihood 
of flood damage can be reduced by selecting row crops 
and forage crops that can be planted late, nad the risk of 
frost damage can be reduced by selecting frost-hardy crops 
and planting only where air drainage is good. Minimum 
tillage and the utilization of crop residues are beneficial. 

Areas that are drained and protected from flooding are 
well suited to the common crops. Other areas are suited 
to water-tolerant pasture plants and forage crops. 


CAPABILITY UNIT IlIw-14 (L-4e) 


This unit consists of very poorly drained to somewhat 
poorly drained soils of the Algansee and Glendora series, 
Both the subsoil and the underlying material are coarse 
textured. The slope range is 0 to 6 percent. 

The available water capacity is low, and fertility is low. 
The organic-matter content is moderately low. Runoff is 
very slow to ponded, and permeability is rapid. Flooding 
is likely early in the growing season. 

Drainage and protection from flooding are the main 
management needs. Drainage by means of tile and ditches 
is not practical for many areas, because of the instability 
of the soil material and a lack of outlets. The likelihood 
of flood damage can be reduced by selecting row crops and 
forage crops that can be planted late. Minimum tillage, 
fertilization, and return of crop residues are beneficial. 

The suitability of these soils for crops varies; it depends 
on the frequency and severity of floods, the degree of 
drainage, and the severity of the frost hazard. Generally, 
the soils are better suited to water-tolerant forage crops 
of settling can be reduced by allowing the water table to 


CAPABILITY UNIT Wiw-15 (L-2c, Mc, M/3c) 


This unit consists of very poorly drained to poorly 
drained organic soils of the Carlisle, Linwood, and Wall- 
kill series. In the Carlisle soil, the organic deposit is more 
than 42 inches thick. In the Linwood soil, it is 12 to 42 
inches thick and is underlain with medium-textured min- 
eral material. In the Wallkill soil, the organic deposit is 
covered with a 10- to 40-inch overburden of medium-tex- 
tured mineral soil. The slope range is 0 to 6 percent, and 
the topography is level to depressional. 

The soils in this unit have a high available water ca- 
pacity. The Carlisle and Linwood soils are low in fertility, 
but the mineral overburden of the Wallkill soil is high in 
fertility. Runoff is very slow to ponded. The Carlisle soil 
is rapidly permeable; the upper, organic part of the Lin- 
wood soil is rapidly permeable, and the lower, mineral 
part is moderately permeable; the upper, mineral part of 
the Wallkill soil 1s moderately permeable, and the lower, 
organic part is rapidly permeable. The water table is high ; 
it must be lowered by artificial drainage before crops can 
be grown. Soil blowing results in damage to growing crops 
as well as in loss of soil material. Windblown soil material 
fills in ditches and thereby impedes drainage. 

Controlled drainage, protection from soil blowing, and 
improvement of fertility are the major management needs. 
Overdrainage should be avoided. A favorable level for the 
waiter table is one that allows crops to be grown and does 
not result in settling of the organic material, droughtiness, 
or an increase in the hazard of soil blowing. The danger 
of settling can be reduced by allowing the water table to 


rise closer to the surface when no crop is being grown. 
Some areas lack outlets for drainage. Compaction of the 
surface layer, sprinkler irrigation, stripcropping, and the 
use of buffer strips and windbreaks help to control soil 
blowing. Windbreaks provide cover for wildlife, besides 
helping to keep the soil from blowing. Selecting frost- 
hardy plants and planting where air drainage is good 
reduce the risk of frost damage. Fertilization is important 
because these organic soils are low in natural fertility, and 
the nutrient requirements of the common crops are high. 
Drained areas of these soils are well suited to corn, vege- 
tables, grass sod, and other specialty crops. ; 


CAPABILITY UNIT IIIs-3 (4a) 


This unit consists of moderately well drained to well 
drained soils of the Boyer, Mancelona, Montcalm, Osh- 
temo, and Spinks series. These soils have a moderately 
coarse textured to moderately fine textured subsoil and 
coarse textured underlying material. The slope range is 
0 to 2 percent. 

The available water capacity is low; the supply is rarely 
adequate for optimum growth of crops. Fertility is low 
but slightly higher in the Mancelona and Montcalm soils 
than in the others. The organic-matter content is low. 
Runoff is slow, and permeability is moderate to rapid. Soil 
blowing is a serious hazard if the soils are farmed inten- 
sively, but there is generally no hazard of water erosion. 

Maintaining fertility, supplying organic matter, con- 
serving moisture, and controlling soil blowing are the 
major management needs. Additions of organic matter are 
needed to help conserve moisture and maintain good tilth. 
Fertilizer is needed, but large applications are not benefi- 
cial in dry years when crops fail to mature because of lack 
of moisture. Windbreaks, stripcropping, and minimum 
tillage help to control blowing in cultivated areas. Other 
means of protecting the soils from wind damage include 
cover crops, buffer strips of small grain, plant residues 
left on the surface, and rough tillage. 

Corn, small grain, and hay are the common crops. Crops 
that resist drought and mature early should be selected, 
unless irrigation 1s provided. Deep-rooted forge plants are 
better suited than shallow-rooted crops. 


CAPABILITY UNIT ITIs-4 (4a, 4/2a) 


This unit consists of moderately well drained to well 
drained soils of the Boyer, Mancelona, Menominee, Mont- 
calm, Oshtemo, and Spinks series. These soils have a mod- 
erately fine textured to coarse-textured subsoil. The 
Menominee soil is underlain with moderately fine textured 
material, and the rest of the soils with coarse-textured 
material. The slope range is 2 to 6 percent. 

The available water capacity of the Menominee soil is 
moderate, and that of the other soils is low. Normally, the 
soils are filled almost to capacity with moisture at the 
beginning of the growing season, then they become drier 
as the season progresses. The moisture supply is not ade- 
quate to carry crops through periods of dry weather. 
Fertility is generally low but is slightly higher in Man- 
celona, Menominee, and Oshtemo soils than in the others. 
The organic-matter content of all the soils is low. Runoff 
is slow. Permeability generally is moderate to rapid but 
is moderately slow in the lower part of the Menominee 
soil: These soils are easy to work throughout a wide range 
in moisture content, and they are not likely to clod or 
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crust. Excessive tillage increases the hazard of erosion. 
The Spinks soil is more droughty and more susceptible to 
blowing than the rest of the soils. 

Improving fertility, supplying organic matter regu- 
larly, conserving moisture, and controlling erosion are the 
major management needs. Plowing under crop residues, 
green-manure crops, and barnyard manure increases fer- 
tility, supplies organic matter, and helps to conserve mois- 
ture. Fertilizer is needed, but large applications are not 
beneficial in dry years when crops fail to mature because 
of lack of moisture. Windbreaks, stripcropping, and mini- 
mum tillage help to control erosion. 

Corn, small grain, and hay are the common crops. Crops 
that resist drought and mature early are to be preferred. 


CAPABILITY UNIT IVe-1 (1.5a, 2.58) 

This unit consists of moderately well drained to well 
drained soils of the Miami and Nester series. These soils 
have a modrately fine textured subsoil and medium-tex- 
tured to moderately fine textured underlying material. 
The slope range is 12 to 18 percent. 

The available water capacity is high, and fertility is 
medium to high. The organic-matter content is low. Perme- 
ability is moderate to moderately slow. Where crops are 
grown, runoff is rapid and, consequently, the erosion hazard 
is serious. The rapid runoff also results in a shortage of 
moisture in summer. 

Controlling erosion, supplying organic matter, and 
maintaining good tilth are the major management needs. 
Minimum tillage, contour stripcropping, and a preponder- 
ance of forage crops in the cropping system help to re- 
duce runoff and control erosion. Where the slopes are too 
short or too complex for stripcropping, erosion can be 
controlled by planting only close-growing crops. Plowing 
under large amounts of organic matter increases the water- 
absorbing capacity of the soils and thus saves water that 
would otherwise run off. Grassed waterways are needed 
to dispose of runoff safely. 

These soils are suited to forage crops and an occasional 
crop of small grain. Only infrequently should a row crop 
be grown. Frost-free sites are suitable for fruit trees. A 
cover of permanent vegetation should be established be- 
tween the trees. 


CAPABILITY UNIT IVe-3 (1.5a) 


This unit, consists of Nester clay loam, 6 to 12 percent 
slopes, severly eroded. This soil is moderately well drained 
to well drained. Both the subsoil and the underlying ma- 
terial are moderately fine textured. 

The available water capacity is high, and fertility is 
medium. The organic-matter content is low. Runoff is very 
rapid in areas intensively farmed. Permeability is moder- 
ately slow. The surface layer has poor structure and tilth; 
it is sticky when wet and becomes hard and crusted upon 
drying. When the soil is hard, runoff increases. The crust 
hinders the germination of seeds and the emergence of 
seedlings. The hazard of further erosion is serious. 

’ Controlling erosion, supplying organic matter regu- 
larly and improving tilth are the major management needs. 
Means of controlling erosion include contouring, terrac- 
ing, stripcropping, minimum tillage, cover crops, and the 
inclusion of grasses and legumes in the cropping system. 
Where mechanical practices for control of erosion are not 
feasible, the crops should be mainly small grain and forage 


plants. Crop residues should be kept on or near the sur- 
face. Partially incorporating crop residues or manure re- 
duces the tendency of the soil to clod and crust. Tilling 
when the moisture content is favorable helps to prevent 
deterioration of tilth. 

This soil is better suited to small grain and forage crops 
than to row crops. A row crop should be grown only occa- 
sionally. 

CAPABILITY UNIT IVe-9 (4a) 

This unit consists of moderately well drained to well 
drained soils of the Montcalm, Oshtemo, and Spinks series. 
These soils have a coarse-textured to moderately fine tex- 
tured subsoil and coarse-textured underlying material. 
Most of the acreage is slightly eroded. The slope range is 
12 to 18 percent. 

The available water capacity is low, fertility is low, and 
the organic-matter content is low. Where crops are grown, 
runoff is rapid and the hazard of erosion is serious. Per- 
meability is moderate to rapid. Heavy runoff and low 
available water capacity result in a shortage of moisture 
during the dry summer months. Soil blowing is a hazard 
if large areas are cultivated. 

Controlling erosion and conserving moisture are the 
Inajor management needs. Minimum tillage, stubble 
mulching, and stripcropping help to slow runoff and con- 
trol erosion. Where the slopes are short and uneven and 
stripcropping is not practical, a permanent cover of grass 
is needed for control of erosion. Gullies form in pastures 
that are overgrazed. Pasture stands improve if fertilizer 
and organic matter are added. Large applications of fer- 
tilizer are not beneficial in dry years when crops fail to 
mature because of lack of moisture. 

These soils are better suited to small grain and forage 
crops than to row crops. Some fruit trees are grown. 


CAPABILITY UNIT IVw-2 (5b) 

This unit consists of two somewhat poorly drained soils 
of the Au Gres series. One of these soils is coarse textured 
throughout, and the other has moderately fine textured 
underlying material at a depth of 42 to 66 inches, The 
slope range is 0 to 6 percent. 

The available water capacity is low, fertility is low, and 
the organic-matter content is low. Runoff is slow, and 
water ponds in depressions. Permeability is rapid in the 
coarse-textured material and moderately slow in the mod- 
erately fine textured material. The water table is high in 
spring. If it is lowered by artificial drainage, the soils 
tend to become droughty. Soil blowing is a hazard if large 
areas are cultivated. 

Drainage, conservation of moisture after drainage, and 
improvement of fertility are the major management needs. 
Installing drainage systems is difficult. Ditchbanks and 
trenches cave in readily when the soil is wet, and soil 
material fills the drains. Tile should be installed when the 
soils are dry. Backfilling with porous material, such as 
straw, topsoil, or grass clippings, helps to keep the drains 
clear. Stripcropping, windbreaks, cover crops, mulches, 
and minimum tillage help to conserve moisture and to con- 
trol soil blowing. Fertilizer is needed, but large applica- 
tions are not beneficial in dry years when crops fail to 
mature because of lack of moisture, 

These soils are not well suited to general crops, but blue- 
berries, strawberries, melons, and other truck crops can 
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be grown in areas where drainage is feasible and water is 
available for irrigation. 


CAPABILITY UNIT IVw-3 (5b, 5b-h) 


This unit consists of Au Gres-Saugatuck sands, 0 to 6 
percent slopes, a complex of two somewhat poorly drained 
soils, Both soils are coarse textured throughout, The 
Saugatuck soil has a cemented layer in the subsoil. 

The available water capacity is low, fertility is low, and 
the organic-matter content is low. Runoff is very slow to 

onded. The Au Gres soil is rapidly permeable, but the 
Saugatuck soil, because of the cemented layer, is slowly 
permeable. The water table is near the surface in spring 
and during wet weather in other seasons. If the water table 
is lowered by artificial drainage, the soils are droughty 
during dry weather. Large cultivated fields are susceptible 
to soil blowing. 

Drainage, conservation of moisture during dry weather, 
and improvement of ray are the major management 
needs. Drainage is difficult because trenches and ditches 
cave in. The cemented layer in the Saugatuck soil neces- 
sitates onsite investigation before drainage is attempted. 
Special blinding and backfilling help to keep sand out of 
the drains. Drainage systems should include water level 
controls so that the water table can be kept at a level fa- 
vorable for the growth of crops. Irrigation is needed dur- 
ing dry periods, Cover crops, crop residues, and green- 
manure crops supply organic matter and thus improve 
the available water capacity. Field windbreaks, stripcrop- 
ping, rough tillage, residues left on the surface, and cover 
crops or strips of small grain help to control soil blowing. 

General crops are seldom grown on these soils, but blue- 
berries, strawberries, melons, and some truck crops can 
be grown where the degree of soil acidity is favorable, air 
drainage is good, lowering the water table is feasible, and 
water is available for irrigation. 


CAPABILITY UNIT FVw-5 (M/4c, Mc) 


This unit consists of poorly drained organic soils of the 
Adrian and Houghton series. In the Adrian soil the or- 
ganic deposit is 12 to 42 inches thick and is underlain with 
coarse-textured mineral material. In the Houghton soil 
the organic deposit is 42 or more inches in thickness. The 
slope range is 0 to 2 percent and the topography is level 
to depressional. 

The available water capacity of the Adrian soil is mod- 
erate, and that of the Houghton soil is very low. Fertility 
is low. Runoff is very slow to ponded, and permeability is 
rapid. The water table is high. Farm machinery bogs down 
readily when the soils are saturated, and planting and 
harvesting are hampered. If the water table is lowered too 
much, the organic material settles and in some places dries 
out so much that hazards of soil blowing and fire develop. 
Wind action thins the layer of organic material, blows out 
newly seeded crops, and fills drainage ditches with drifting 
soil material. Frost. damage to crops is also a hazard. 

Drainage, control of soil blowing, and improvement of 
fertility are the major management needs. Dams, dikes, 
pumps, and irrigation wells are among the means that can 


be used to keep the water table at a favorable level. Tile, | 


open ditches, and surface drains are effective also. The 
water table should be low enough that crops can be grown, 
but not so low as to result in droughtiness or to intensify 
the hazard of blowing. The risk of settling can be reduced 


by keeping the water table near the surface in areas where 
no crop is being grown. Compaction of the surface layer, 
sprinkler irrigation, stripcropping, and the use of buffer 
strips and windbreaks help to control soil blowing. The 
danger of frost damage can be reduced by selecting frost- 
hardy crops and planting only where air drainage 1s good. 
The fertilizer elements generally needed are phosphorus, 
potassium, manganese, boron, copper, molybdenum, and 
zine. These should be applied according to the results of 
soil tests, in quantities that will meet the needs of whatever 
crops are being grown. Grazing when the soils are wet 
should be restricted. 

Corn and vegetable crops are grown in drained areas 
of these soils. Areas that cannot be drained are used for 
grazing. 

CAPABILITY UNIT IVw-6 (M/me) 

This unit consists of very poorly drained organic soils 
of the Edwards and Warners series. In the Edwards soil 
the organic material is underlain with mar! at a depth of 
12 to 42 inches, and in the Warners soil, at a depth of less 
than 12 inches. The slope range is 0 to-2 percent. 

The available water capacity is high, and fertility is 
low. Runoff is very slow to ponded. Permeability varies 
because of differences in the underlying marl. The water 
table is at the surface part of the year unless lowered 
by artificial drainage. Soil blowing in cultivated areas is 
a serious hazard. Frost damage to crops is a hazard, also. 

Drainage, control of soil blowing, and improvement of 
fertility are the major management needs. Some areas 
can be drained by means of tile, open ditches, and surface 
drains. The Warners soil and some areas of the Edwards 
soil are difficult to drain because the marl is so near the 
surface. Compaction of the surface layer, sprinkler irri- 
gation, stripcropping, and the use of windbreaks help to 
control soil blowing. Fertilizer should be applied accord- 
ing to the results i soil tests, in quantities that will meet 
the needs of whatever crops are being grown. Grazing 
when the soils are wet should be restricted. 

Drained areas of the Edwards soil are used for corn and 
vegetable crops. Most of the Warners soil and those areas 
of the Edwards soil that cannot be drained are used for 


azing. 
én 8 CAPABILITY UNIT IVs-4 (5a, 5b) 


This unit consists of soils of the Au Gres, Chelsea, Cros- 
well, and Kalkaska series. The Au Gres soil is somewhat 
poorly drained, the Croswell soils are moderately well 
drained, and the Chelsea and Kalkaska soils are well 
drained. The Chelsea soils have a thin, moderately coarse 
textured subsoil and coarse textured underlying material. 
All the other soils are coarse textured throughout. The 
Kalkaska soil has a. slope range of 0 to 12 percent; the rest 
have a slope range of 0 to 6 percent. 

The available water capacity is low, and fertility is low. 
The organic matter content is very low to low. Very little 
water runs off. Permeability is rapid. 

Conserving moisture, controlling soil blowing, and im- 
proving pert are the major management. needs. Mini- 
mum tillage helps to limit the loss of moisture through 
evaporation. Windbreaks, cover crops, stripcropping, 
mulches, and minimum tillage help to control soil blowing. 
Fertilizer is needed, but large applications are not bene- 
ficial in dry years when, because moisture is lacking, crops 
fail to mature. 

Only a few areas of these soils are farmed. Crops quickly 
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show the effects of droughtiness. Small fruits and truck 
crops, grown under irrigation, are better suited than other 
cultivated crops. Shallow-rooted crops do not mature in 
dry years. Early maturing crops can be grown, and forage 
crops do well in the early part of the growing season. Small 
areas of the Kalkaska soil are steep enough to need a cover 
of permanent vegetation. 


CAPABILITY UNIT VIe-1 (1.58, 2.58) 

This unit consists of moderately well drained to well 
drained soils of the Miami, Morley, and Nester series. 
These soils have a moderately fine textured subsoil and 
medium-textured to moderately fine textured underlying 
material. One soil in the unit is moderately eroded, an 
two are severely eroded. The slope range is 12 to 45 
percent. 

The available water capacity is high, and fertility is 
medium to high. The organic-matter content is low. Runoff 
is rapid to very rapid. Permeability is moderately slow to 
moderate. The two severely eroded soils are lower in fer- 
tility, have poorer tilth, have a lower content of organic 
matter, and lose more water through runoff than the rest 
of the soils in the unit. 

Controlling erosion and improving tilth are the major 
management needs. Close-growing vegetation helps to 
control erosion. Grassed waterways can be used in some 
areas to check runoff and thus reduce the erosion hazard. 
Minimum tillage, utilization of crop residues, and appli- 
cation of lime and fertilizer help to maintain fertility and 
improve tilth. Careful management of grazing also helps 
to reduce the erosion hazard and improve tilth. 

Because of the slope and the risk of further erosion, 
these soils are better suited to pasture and forage crops 
than to row crops or small grain. 


CAPABILITY UNIT VIs-1 (4a, 5a) 


This unit consists of moderately well drained to well 
drained soils of the Chelsea, Montcalm, and Spinks series. 
These soils have a coarse textured to moderately coarse 
textured subsoil and coarse textured underlying material. 
The slope range is 6 to 25 percent. 

The available water capacity is low, and fertility is low. 
The organic-matter content is very low to low. Runoff is 
medium, and permeability is moderately rapid to rapid. 
These soils dry out quickly. They are easy to till but 
are readily eroded. 

Conserving moisture and controlling erosion are the 
major management needs. A cover of permanent vegeta- 
tion helps to do both. Minimum tillage, addition of organic 
matter, and application of lime and fertilizer also help to 
conserve moisture. Careful management of grazing is 
necessary to prevent intensifying the erosion hazard. 

Recreation, wildlife habitat, and woodland are better 
uses for these soils than the production of crops. Pasture 
and forage crops are better suited than row crops and small 
grain, but even they are adversely affected by the moisture 
shortage. 

CAPABILITY UNIT VIle~1 (1.58) 

This unit consists of moderately well drained to well 
drained soils of the Morley and Nester series. These soils 
have a moderately fine textured subsoil and moderately 
fine textured underlying material. Three of the four soils 
in the unit are severely eroded. The slope range is 18 to 
45 percent. 


The available water capacity is high, and fertility is 
generally medium. The organic-matter content is low. Run- 
off is very rapid, and the erosion hazard is severe. Perme- 
ability is moderately slow. 

Controlling erosion is the major management need. 
Maintaining a cover of permanent vegetation is most 
important. Planting trees and shrubs is beneficial. Qver- 
grazing results in increased runoff and an intensified 
erosion hazard. 

These soils are too steep and too eroded to be used for 
cultivated crops. They are better suited to grass or to 
recreational uses, wildlife habitat, or woodland. 


CAPABILITY UNIT Vile-2 (4a) 


This unit consists of Spinks and Montcalm loamy sands, 
25 to 45 percent slopes, an undifferentiated group of mod- 
erately well drained to well drained soils that have a 
moderately coarse textured to coarse textured subsoil and 
coarse textured underlying material. 

The available water capacity is low, fertility is low, and 
the organic-matter content is low. Runoff is rapid, and 
permeability is moderately rapid to rapid. 

Controlling erosion is the major management need. 
Maintaining a cover of permanent vegetation is most im- 
portant. Planting trees and shrubs is beneficial. Careful 
management of grazing is needed because overgrazing in- 
tensifies the erosion hazard. 

These soils are too steep and too droughty to be used 
for cultivated crops. They are better suited to grass or to 
recreational uses, wildlife habitat, or woodland. Even 
pastures dry up in summer. Because of the slope, the use 
of machinery is restricted. 


CAPABILITY UNIT VIls-1 (5.3a) 


This unit consists of well-drained soils of the Deer Park 
and Rubicon series and two phases of one land type, 
Blown-out land. All of these mapping units are coarse 
textured throughout. The slope range is 0 to 50 percent. 

The available water capacity is very low, and fertility is 
very low. The organic-matter content is very low, and the 
organic matter decomposes rapidly under cultivation. 
Runoff is very slow to slow, and permeability is rapid. 

Controlling erosion is the major management need. A 
permanent cover of grass, shrubs, or trees is needed. 

These soils are not suitable for cultivated crops, and even 
pasture plants dry up in summer and provide little forage. 
The slope restricts the use of farm machinery. Recreation, 
wildlife habitat, and woodland are suitable uses. Christmas 
trees can be grown on some areas of the Rubicon soils (fig. 
10). Blown-out land can be stabilized by planting beach- 
grass and, after that is established, setting out shrubs 
and trees. 

CAPABILITY UNIT VIIIw-2 (Se) 

This unit consists of Marsh, a land type in which the 
water table is at or above the surface most of the year. 
The soil material is predominantly peat. Most areas are 
along the Grand River, where the river flows into Lake 
Michigan. 

Marsh is not suitable for use as pasture, cropland, or 
woodland. It is best suited to recreational uses and wildlife 
habitat. 

CAPABILITY UNIT VIIs-1 (Sa) 

This unit consists of five miscellaneous land types that 

are generally unsuitable for farming. Some areas have 
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Figure 10.—Christmas tree plantation on a Rubicon sand, which is in capability unit VIIs-1 (.3a). 


possibilities for recreational uses, and other areas have al- 
ready been used for commercial and residential building. 
Areas that are actively eroding need to be stabilized by 
planting beachgrass or brush and, after these have become 
established, setting out trees and shrubs. 


Predicted Yields * 


Table 2 shows the predicted yields per acre of the prin- 
cipal crops grown in Ottawa County, under prevailing 
management and under improved management. These pre- 
dictions are indicative of the relative productivity of the 
soils of the county. 

The figures in columns A represent recorded yields un- 
der prevailing management. At this level of management, 
some legume-grass crops are included in the cropping sys- 
tem but generally little consideration is given to the 
suitability of the cropping system for the soil; the avail- 
able barnyard manure is returned to the soil; lime is 
applied, but in many places in insufficient amounts and 
not according to recommendations based on soil tests; 


3 Wurtr1am ALLRED and Warren Stuptey, Soil Conservation Serv- 
ice, helped prepare this section, 


some fertilizer is applied; poorly drained soils are culti- 
vated without being drained artificially, so partial crop 
failures caused by excess water are common; and erosion 
control and.other management practices are not used to 
the fullest advantage. 

The figures in columns B represent yields obtained un- 
der improved management, which includes most of the 
following: suitable cropping systems, in which the proper 
proportion of row crops to legume-grass crops is main- 
tained; such measures as are needed to control water ero- 
sion and soil blowing (contour tillage, stripcropping, min- 
imum tillage, and return of crop residues, for example) ; 
applications of lime and fertilizer in accordance with the 
results of soil tests and the requirements of the crop; 
adequate artificial drainage, where needed; use of im- 
proved varieties of crops and of high-quality seed; contro] 
of weeds, diseases, and insects; suitable and well-timed 
tillage and harvesting; and utilization of cover crops, 
crop residues, and manure to improve soil structure, sup- 
ply organic matter, and help control erosion. 

These yields are averages for a period of several years 
under the specified level of management. The predictions 
for improved management are not presumed to be the 
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TaBLE 2.—Predicted yields under two levels of management 


{Columns A show yields to be expected under prevailing management in the county; columns B show yields that can be obtained under 
improved management. Dashes indicate that the crop is not suited to the soil or is not ordinarily grown on it] 


Corn (grain) | Corn (silage) Oats Wheat Alfalfa Mixed hay 
Soil = a SN a HE = 
A B A B A B A B A B A B 
Tons 
2.0 
18 
Ls 
1.8 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.0 
2.0 
2.0 
3. 0 
3.0 
2.6 
20 40); 19] 35] 18 2.9 
Chelsea loamy sand, 0 to 6 percent slopes.___.._|..--__|...---J|------|------|------|.--_--|------ |e 1.5 2,0 15 2.0 
Chelsea loamy sand, 6 to 12 percent slopes...._.|.__.__|.-..--|..----|.-____|--_-___|______|--____|___ 1,2 2.0 1.2 2.0 
Chelsea complex, 0 to 6 percent slopes_-_-___---|.-----|_.-.--|.-.---|.----_|------|----__|_-.---/--o 8 1,7 2, 2 17 2, 2 
Cohoctah loam_.........---_---2--- 22 ee 50 90 7 13 40 70 20 40 1.9 3.5 1.8 2.9 
Conover loam, 2 to 6 percent slopes.__._____.-- 80 110 11 16 50 80 38 50 2.5 5.0 1.8 2.0 
Croswell sand, 0 to 6 percent slopes___________- 20 50 3 7 18 34 13 22 12) 2.0 1.0 1.5 
Croswell and Au Gres sands, 0 to 6 percent 
Slopes) het at Se ee ts ese See Cece 30 60 5 9 20 55 16 35 13) 21 11 1.8 
Deer Park sand, 0 to 6 percent slopes_________- 
Deer Park sand, 6 to 18 percent slopes___--___- 
Deer Park sand, 18 to 45 percent slopes 
Edwards muck____________--------.--------- 9 
Fox sandy loam, 0 to 6 percent slopes____._____ 60 85 9 13 } 32 45 2.4 4.0 1.5 2,2 
Gilford sandy loam_______---.-..---.-------- 55 80 8 1 25 38); 20] 40) 15 2.5 
Gladwin sandy loam, 0 to 2 percent slopes______ 55 75 8 10 35 25 35 | 20] 40 15 2.5 
Gladwin sandy loam, 2 to 6 percent slopes___..- 55 75 8 10 35 25 35 2.0 4.0 1.5 2.5 
Glendora, sandy loam. 2.225252 sete ee ese ee Meee tecseel yee eden a fotes on eee lhc eat toe se eee ee alsa es 
Granby loamy sand___-.-__-_.--..----------- 50 70 7 10 22 45 12 25 12] 22 1.0 1.8 
Granby fine sandy loam.._-_..-.___.-._____-_- 50 75 7 10 22 45 12 30 1.2] 22 1.0 1.8 
Gravel’ pits: 2. ose ee ected owstsya gees |i eet ak iol ve lek lobe coe eee leaee lena ele re eemb es os. ae 
Hettinger loam__.-.-_------2---------_---.-- 65 |} 110 9 16 48 75 85 50; 2.5] 5.0!] 18 2.6 
Hillsdale sandy loam, 2 to 6 percent slopes_._._- 60 85 9 13 40 75 32 45 2.4 4.0 15 2.2 
Hillsdale sandy loam, 6 to 12 percent slopes_._-- 50 80 8 12 35 70 30 40 24/ 40 1.5 2. 2 
Tosco loamy sand, 0 to 4 percent slopes____..-.- 60 85 9 12 40 75 32 45 2.5 4,5 1.2 2.0 
Tosco and Allendale loamy sands, 0 to 4 percent 
sloped: scene hoo hoe te ee Le ee 60 80 9 1 40 75 82 45) 25] 4.5] 12 2.0 
Tosco-Belding complex, 2 to 6 percent slopes_- __ 60 80 9 11 40 75 32 45 2.5 4,5 1,2 2.0 
Kalkaska sand, 0 to 12 percent slopes_._....--.|..-__-]------|------|---_--_|_-.---|-_-__-|_---_._|---___|---_-__|--- ee ee 
Kawkawlin loam, 0 to 2 percent slopes_________ 65 110 9 16 48 75 35 50} 2.5) 5.0 18 2.6 
Kawkawlin loam, 2 to 6 percent slopes__ os 70 110 10 16 48 75 35 50} 25; 5.0 1.8 2. 6 
Kibbie loam, 0 to 2 percent slopes_-___ — 65 100 9 14 45 75 35 50 2.5 5.0 18 2.6 
Kibbie loam, 2 to 6 percent slopes_________.._- 65 100 9 14 45 75 35 50 | 25] 5.0 18 2.6 
Lacota silt loam__-.------__.------2.2-_-_-_- 60 85 9 12 40 75 27 45} 25) 40 17 2.5 
Take beaches: 22.002 ena o eo een ie (Soe uit ane cwelewe wen lene tena au [ice Olden ie lac ve eb oe Eee 
Linwood muck______------------------------ 60 100 9 14 Sectce aceced bos c(otes cals use oe coos ete Se 
Made ‘land #2225 2.253052 Socata tsetse pln [ok edb Ne eal leer SS a IE Se ele Pen nat Soe ay ate ea 
Mancelona loamy sand, 0 to 2 percent slopes._.-. 50 75 5 10 30 50 25 35 2.5 4.0 12 2.0 
Mancelona loamy sand, 2 to 6 percent slopes_._. 50 75 5 10 30 50 25 35 2. 5 4.0 1.2 2.0 
Picelons loamy sand, 6 to 12 percent slopes. -. 50 65 4 9 25 45 20 30 2.5 4.0 1.2 2.0 
Otshicama on ees eco ete Clete wal tee te etd oi Bn ds ee a sk seal Slee ee tah Re an lta Sek 
Matherton loam, 0 to 2 percent slopes._________ 65 100 9 14 45 75 35 50 2.5 5.0 1.8 2.6 
Menominee loamy sand, 2 to 6 percent slopes.._| 35 65 5 10 30 50 20 30 1.5 2.6 1.2 2.0 
Menominee loamy sand, 6 to 12 percent slopes__- 30 60 4 9 25 45 16 26 15 2. 6 12 2. 0 
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TABLE 2.—Predicted yields under two levels of management—Continued 


Soil 


Metamora sandy loam, 0 to 2 percent slopes -- -- 
Metamora sandy loam, 2 to 6 pereent slopes. - -- 
Miami loam, 2 to 6 percent slopes 
Miami loam, 6 to 12 percent slopes-- ---------- 
Miami loam, 12 to 18 percent slopes 
Miami loam, 18 to 45 percent slopes 
Montcalm loamy sand, 0 to 2 percent slopes--- - 
Montealm loamy sand, 2 to 6 perceht slopes- --- 
. Montcalm loamy sand, 6 to 12 percent slopes---- 
Morley loam, 2 to 6 percent slopes___---------- 
Morley loam, 6 to 12 percent slopes, eroded--- -- 
Morley loam, 18 to 25 percent slopes, eroded_-_-_ 
Morley clay loam, 12 to 18 percent slopes, 
severely eroded.--------------------------- 
Morley clay loam, 25 to 45 percent slopes, 
severely eroded... _------------------------- 
Nester loam, 2 to 6 percent slopes_ - 
Nester loam, 6 to 12 percent slopes. 
Nester loam, 12 to 18 percent slopes 
Nester loam, 18 to 25 percent slopes 
Nester loam, 25 to 45 percent slopes 
Nester clay loam, 6 to 12 percent slopes, severely 
eroded._.--.-~-----------------+-----+---- 


Sand pits__-_-..--_-------------------------- 
Selkirk loam, 0 to 2 percent slopes_----..------ 
Selkirk loam, 2 to 6 percent slopes_._-_------+-- 
Shoals loam___.-_--------------------------- 
Sims bale. d-nels 2 wow ter edn tener eee we 
Sloan loam....------------------------------ 
Spinks loamy sand, 0 to 2 percent slopes_...---- 
Spinks loamy sand, 2 to 6 percent slopes_.__-_-- 
Spinks loamy sand, 6 to 12 percent slopes 
Spinks and Montcalm loamy sands, 12 to 18 per- 


cent slopes...--_.-------------------------|------ 


Spinks and Montcalm loamy sands, 18 to 25 per- 


cent slopes_--------.------------------+---|------ 


Spinks and Montcalm loamy sands, 25 to 45 per- 


cent slopes...-.---------------------------|------ 


Toledo silty clay loam__.-__------------------ 
Tonkey sandy loam.----_-------------------- 
Tuscola fine sandy loam, 2 to 6 percent slopes... - 
Ubly sandy loam, 0 to 2 percent slopes 
Ubly sandy loam, 2 to 6 percent slopes.-------- 
Ubly sandy loam, 6 to 12 percent slopes-.------- 
Wallkill silt loam 


Warners muck____..-------------------------|------ 


Wasepi sandy loam, 0 to 2 percent slopes 
. Washtenaw loam_ ._------------------------- 


‘Wind eroded land, sloping.---1-----~---------]------ 


Corn (grain) 


A B 
Bu. Bu. 
60 &5 
60 85 
70 100 
65 90 
35 65 
35 65 
30 60 
50 90 
50 90 
45 75 
60 85 
35 65 
35 65 
30 60 
60 85 
60 80 
50 80 
60 80 
60 80 
55 90 
55 90 
50 90 
65 110 
50 90 
35 65 
35 65 
30 60 
50 90 
55 80 
70 90 
60 85 
60 85 
55 80 
70 90 
55 75 
50 90 


Corn (silage) Oats Wheat Alfalfa Mixed hay 
A B A B A B A B A B 
Tons Tons Bu. Bu. Bu. Bu. Tons Tons Tons Tone 

12 40 75 32 45 2.4 4.5 1.5 2.5 

11 20 40 75 32 45 2.4 5. 0 15 2.5 

10 14 50 80 35 50 2.5 5.0 1.5 3. 0 

9 13 50 80 35 50 2.5 5. 0 15 3. 0 
eel dees Societe cee et hoe 2.5 4.0 1.0 2.5 
“5 | 10; 30} 50; 207 30] LS] 26) 12 20 
5 10 30 50 20 30 15 2.6 1.2 2.0 

4 9 25 45 16 26 15 2.6 1.2 2.0 

8 14 48 70 32 45 2.3 4.0 18 2.6 

8 14 42 65 32 45 2.3 4.0 18 2.6 
Peto tS Meee oE cel cei aoa eee l 2.0 3.7 1.5 2,3 
patent |e Se cetes ot Sede cs|eesame|b osc 2.0 3.7 L5 2.3 
6 10 42 65 28 38 2.3 4.0 1.8 2.6 
pdeote|eseseh|teeseel eee tolensae = evesus| 15 1.5 2.5 
gf 1B | 40) 75) 82) 45 [ 24] 40]; 15 28 
5 10 30 50 20 30 15 2. 6 12 2.0 

5 10 30 50 20 30 1.5] 2.6 1.2 2.0 

4 9 25 45 16 26 15 2.6 12 2.0 
even nt | ieee 20 40 12 24 15 2.5 12 2.0 
9 12 40 75 32 40| 24) 40 1.5 2. 2 

9 11 40 75 32 45 2.5 4.5 1.2 2.0 

7 11 35 60 25 38 15 3. 2 1.5 3.0 

9 12 40 75 27 45 | 2.1 3.3 1.7 2.5 

8 12 40 75 27 45 2.1 3.3 17 2.5 
Be oe |e all cee sec clean oe eee tetas 
“elas } 4s] 75] 380) 45 | 25) 25) 18 26 
8 13 48 75 30 45 2.5 3.5 1.8 2.6 

7 13 40 70 20 40 1.9 3. 5 1.8 2.9 

9 16 48 75 35 50 2.5 5. 0 1.8 2.6 

7 13 40 70 20 40 19 3.5 1.8 2.9 

5 10 30 50 20 30 1.5 2. 6 1.2 2.0 

5 10 30 50 20 30 15 2.6 12 2.0 

4 9 25 45 16 26 15 2. 6 1.2 2.0 

soo Deas aleat aloes 20 40 12 24 15 2,5 1.2 2.0 
“7 iB} 45 {68 |) 277) 40] 20, 85) 15 25 
8 12 40 75 27 45 21 3.3 L7 2.5 

10 13 50 80 35 50 2.5 5.0 1.5 3.0 

9 13 40 75 32 40 2.4 4.0 5 2,2 

9 12 40 75 32 40 24] 40 15 2.2 

8 11 35 70 28 38 | 24] 40 15 2.2 

10 Vd! oi ete Cte aeanvalllada rok as atere nd ell Daelalect Cea aaa onde 
"sr jo | 35 | 55 | 258 | 85 | RO] AO, 26 28 
7 13 40 70 20 40 19 3. 5 1.8 2.9 
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Figure 11.—Pulpwood harvested in thinning a plantation of red pine. 


maximum obtainable; the potential yields under a favor- 
able combination of conditions are somewhat higher. Ir- 
rigation is not considered in predicting yields under im- 
proved management, because it is little used except for 
truck crops and fruit. 


Woodland * 


When settlement of the area began, Ottawa County was 
almost entirely covered with forest. Hardwoods, including 
oak, beech, and maple, grew on the finer textured soils, 
and white pine on the sandy soils. The first sawmill in 
the county was built in 1836, at the mouth of the Grand 
River, the site of the town of Grand Haven. By 1870 there 
were 32 operating sawmills in the county, but by 1890 
some of the large mills had ceased operations. Several 
small sawmills still exist, but their output of wood prod- 
ucts is less than 7 percent of the amount produced in 1870. 
Pulpwood (fig. 11) and Christmas trees are the main 
forest products at present. 

By 1938 about 17 percent of the acreage of the county 


* Jacques PINKARD, woodland conservationist, Soil Conservation 
Service, helped prepare this section. 


had been so badly damaged by soil blowing as to be se- 
verely limited for farming. Much of this acreage has been 
stabilized and is now producing wood crops, principally 
Christmas trees. Some areas still need to be reforested. The 
practices needed in management of existing woodlands in- 
clude protection from fire and grazing, underplanting 
with suitable species, removal of culls, and timely harvest- 
ing. Plantations may need to be thinned and pruned. 


Woodland suitability groups 


To assist owners and managers in planning woodland 
management, the soils of Ottawa County are grouped into 
17 woodland suitability groups. Each group consists of 
soils that are similar in potential productivity, in require- 
ments for conservation practices, and in response to wood- 
land management. Suitability for Christmas trees and 
other special wood crops was not taken into account. Gravel 
pits and Made land are not placed in woodland suitability 
a as because they ordinarily do not support trees of any 
kind. 

Each woodland suitability group is identified by a letter 
of the alphabet. The grouping is on a statewide basis, and 
not all the groups in the system are represented in Ottawa 
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County; consequently, the groups described here are not 
lettered consecutively. 

The description of each group gives information about 
the pertinent properties of the soils, the major limitations, 
potential productivity for the major species, and selection 
of species to be favored in management. The major limita- 
tions, which are rated slight, moderate, or severe for each 
group, are seedling mortality, plant competition, equip- 
ment limitation, erosion hazard, and windthrow hazard. 

Potential productivity—The ratings of potential pro- 
ductivity used in the descriptions of the woodland suit- 
ability groups are based on the average annual rate of 
growth in fully stocked stands that are well managed but 
not fertilized or artificially drained. Fully stocked stands 
have the amount of growing stock needed for maximum 
growth; the number of trees per acre depends on the spe- 
cies and on the age and size of the trees. Fully stocked 
stands sustain production if well managed. Primarily, they 
need to be protected from fire and from grazing. ‘Timely 
and orderly thinning and harvesting improve protected 
stands. Many stands in Ottawa County are overstocked. 
Many contain undesirable kinds of trees, but most include 
enous) trees of useful species to make management worth 
while. 

The ratings can be translated into terms of board feet 
per acre or cords per acre, as follows: Very igh, more 
than 325 board feet or more than 1.2 cords; high, 275 to 325 
board feet or 0.8 to 1.2 cords; medium, 200 to 275 board feet 
or 0.5 to 0.8 cord; Zow, 185 to 200 board feet or 0.2 to 0.5 
cord; and very low, less than 125 board feet or less than 
0.2 cord. 

Potential productivity reflects the influence of soil prop- 
erties, climate (particularly drought), insects and diseases, 
genetic factors, and other circumstances that affect the 
growth of trees. The ratings given in any one description 
represent the range for the group, not that for any particu- 
lar soil. 

Species priority.—The suggestions for species to be fav- 
ored in managing woodland stands apply also to planting. 
The selections are based on potential productivity and 
relative commercial value. Disease and insect hazards are 
not taken into account. The species are listed in order of 
suitability. 

Seedling mortality —This refers to the loss of naturally 
occurring or planted seedlings as a result of unfavorable 
soil properties or topography, not as a result of plant com- 
petition. The rating is slight if the loss is expected to be less 
than 25 percent; moderate if the loss is expected to be be- 
tween 25 and 50 percent; and severe if the loss is expected 
to be more than 50 percent. 

Plant competition.—This refers to the growth of un- 
desirable vegetation on a site that has been disturbed by 
logging, fire, or other causes. The competing vegetation 
hinders or prevents the reestablishment of trees of the 
desired species. A rating of sééght means that competition 
from other vegetation 1s no special problem, a rating of 
moderate, that competition delays natural or artificial re- 
generation but does not prevent the establishment of a 
normal, fully stocked stand; and a rating of severe, that 
competition prevents natural restocking and necessitates 
intensive management if seedlings are planted. 

Equipment limitation.—This refers to the effects of un- 
favorable soil properties or topography on the use of 
equipment commonly used for planting and harvesting 


trees, A rating of sdight means that there is no significant 
limitation; a rating of moderate, that not all types of 
equipment can be used and that, for a period of no more 
than 8 months out of a year, no such equipment can be 
used; and a rating of severe, that the kind of planting and 
harvesting equipment that can be used at any time without 
damaging trees is limited and that, for a period of more 
than 3 months out of a year, no such equipment can be used. 

Erosion hazard.—This refers to the potential for erosion 
if trees, undergrowth, shrubs, other growing plants, and 
plant litter are removed. Good woodland management, in- 
cluding fire prevention and careful construction and main- 
tenance of roads, skid trails, and loading areas, prevents 
the development of an erosion hazard, A rating of slight 
indicates that damage from erosion is not likely after clear 
cutting by ordinary methods; a rating of moderate, that 
some care must be taken and some protective cover pro- 
vided after clear cutting; and a rating of severe, that 
gullies and blowouts are likely to form atter clear cutting 
unless the area has a dense ground cover, and also that 
roads and trails are likely to be washed out unless suitably 
located and stabilized. 

Windthrow hazard—This refers to the danger of trees 
being blown over by the wind. A rating of s#zght means 
that trees are not expected to be blown down in commonly 
occurring winds; a rating of moderate means that trees 
generally withstand winds of medium intensity, that scat- 
tered trees on unprotected sites are likely to be blown 
down, and that protective measures are needed in harvest 
ing and release cutting; a rating of severe means that, 
because of a high water table, a pan, or some other kind 
of restrictive layer, trees do not have roots deep enough 
for adequate anchorage. 


WOODLAND SUITABILITY GROUP A 
This group consists of well drained to moderately well 
drained soils of the Newaygo, Owosso, and Ubly series, 
These soils have a moderate available water capacity and 
medium fertility. The slope range is 0 to 12 percent. 

The equipment limitation is slight, and so are the haz- 
ards of erosion, windthrow, and insect and disease damage. 
Plant competition is moderate, and seedling mortality is 
slight to moderate. 

Red oak, sugar maple, white oak, basswood, white ash, 
black cherry, and black walnut are the native species to 
be favored. Red oak, black walnut, and sugar maple have 
the highest economic value. White pine, red pine, and white 
spruce are the species most commonly planted. Potential 
productivity is medium to high for all these species. 


WOODLAND SUITABILITY GROUP B 

This group consists of moderately well drained to well 
drained soils of the Morley and Nester series. These soils 
are high in available water capacity and in fertility. The 
slope range is 2 to 45 percent. 

The hazards of insect and disease damage and of wind- 
throw are slight. Plant competition is moderate to severe; 
without special site preparation, grass and other plants 
invade openings in natural stands and prevent adequate 
restocking. Seedling mortality is slight to moderate, de- 
pending on whether competing vegetation is controlled. 
The erosion hazard is moderate to severe, depending on the 
slope. The equipment limitation also is moderate to severe. 

Sugar maple, red oak, basswood, black cherry, and black 
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walnut are the native species to be favored. White spruce, 
Norway spruce, and white pine are the species most com- 
monly planted. Potential productivity 1s very high for 
mixed hardwoods, high for oak, and low to medium for 
ey WOODLAND SUITABILITY GROUP C 

This group consists of moderately well drained to well 
drained soils of the Mancelona, Menominee, and Montcalm 
series. These soils generally have a low available water 
capacity and are droughty in dry weather. They are low 
in fertility. The Menominee soils have loamy underlying 
material at a cent of 18 to 40 inches, and the Mancelona 
soils have gravelly and sandy underlying material. The 
slope range is 0 to 45 percent. 

Seedling mortality, plant competition, and the hazards 
of windthrow and of insect and disease damage are all 
slight. The equipment limitation and the erosion hazard 
are slight to severe, depending on the slope. On the steeper 
slopes seedlings may have to be planted by hand and roads 
and skid trails should follow the contour. Machine plant- 
ing should be on the contour wherever possible. 

hite pine, red oak, white oak, and sugar maple are the 
native species to be favored. White pine, red pine, and 
white spruce are the species commonly planted. Scotch 
pine is grown for Christmas trees. Potential productivity 
is high to very high for pine and medium to high for oak 
and for mixed hardwoods. 


WOODLAND SUITABILITY GROUP D 


This group consists of well-drained soils of the Miami 
series, These soils have a high available water capacity 
and medium fertility. The slope range is 2 to 45 percent. 

The hazards of windthrow and of insect and disease 
damage are slight, Plant competition is moderate. Seed- 
ling mortality is slight. The equipment limitation and 
the erosion hazard are slight where the slope is less than 
12 percent, moderate where the slope is between 12 and 18 
percent, and severe where it is more than 18 percent. On 
the steeper slopes planting and harvesting equipment can- 
not be used efficiently and seedlings have to be planted by 
hand. Roads, skid trails, and loading areas should, so far 
as possible, be located on the less sloping soils. Natural 
litter in drainageways should not be disturbed. Areas 
from which the original cover has been removed needs to 
be protected by seeding grass, planting trees, or mulching. 

Red oak, white oak, white ash, walnut, black cherry, 
basswood, and sugar maple are the native species to be 
favored. White spruce, white pine, Norway spruce, and 
Austrian pine are the species most commonly planted. 
Black walnut and yellow-poplar are suitable for inter- 
planting in the native stands. Potential productivity is 
very high for hardwoods and low to medium for pine. 


WOODLAND SUITABILITY GROUP E 


This group consists of moderately well drained to well 
drained soils of the Chelsea, Croswell, and Spinks series. 
These soils have a low available water capacity and low 
fertility. The slope range is 0 to 12 percent. 

Plant competition, seedling mortality, and the hazards 
of windthrow and of insect and disease damage are all 
slight. The equipment limitation and the erosion hazard 
are also slight, but some precautions are needed. The use 
of planting and harvesting equipment is somewhat re- 
stricted where the slopes are strongest, and in these places 
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seedlings may have to be hand planted. Roads and skid 
trails should follow the contour and should not be located 
where the slopes are strongest. Areas that have lost their 
original cover need to be protected by seeding grass, plant- 
ing trees, or mulching. 

White pine, red oak, white oak, aspen, and beech are the 
native species to be favored, Scotch pine for Christmas 
trees is the only species commonly planted. Potential pro- 
ductivity is high to very high for pine, medium to high 
for aspen, medium for oak, and low to medium for mixed 
hardwoods. 


WOODLAND SUITABILITY GROUP F 

This group consists of somewhat poorly drained to 
poorly drained soils of the Au Gres, Gladwin, and Sauga- 
tuck series. These soils have a low available water capac- 
ity and low fertility. They all have a fluctuating high 
water table. The Saugatuck soil has a cemented subsoil, 
and one Au Gres soil has clayey underlying material at 
a depth of 42 to 66 inches. The slope range is 0 to 6 percent. 

The erosion hazard is slight to moderate. Seedling mor- 
tality is moderate to severe. Plant competition and the 
hazards of insect and disease damage are moderate, Root 
development is restricted by the water table and by the 
hardpan in the Saugatuck soils; consequently, the wind- 
throw hazard is moderate, and special management prac- 
tices are needed to prevent loss of trees after openings 
have been made in the stand. The equipment limitation 
is moderate; machinery can be used without restriction 
only when the soils are dry or frozen. 

Aspen, soft maple, white pine, white birch, and pin oak 
are the native species to be favored. Aspen growing on 
the Au Gres and Saugatuck soils is severely affected by 
hypoxylon canker. White pine, white spruce, and Norway 
spruce are the species most commonly planted. Potential 
productivity is low to medium for pine, aspen, and birch 
and very low for oak and mixed hardwoods. 


WOODLAND SUITABILITY GROUP G 

This group consists of somewhat poorly drained soils 
of the Allendale, Belding, Iosco, Kibbie, Matherton, Met- 
amora, Richter, and Wasepi series. These soils have a low 
available water capacity and low to medium fertility. 
They all have a fluctuating high water table that is near 
the surface in spring and during wet weather in other 
seasons. The slope range is 0 to 6 percent. 

The erosion hazard is slight. The equipment limitation 
is slight to moderate; equipment can be used without re- 
striction only when the soils are dry or frozen. The haz- 
ards of insect and disease damage are moderate. The wind- 
throw hazard is moderate; special management practices 
are needed to prevent excessive losses. Plant competition 
is moderate to severe, and seedling mortality is severe. 

White ash, red maple, swamp white oak, cottonwood, 
and aspen are the native species to be favored. White 
spruce, white pine, and Norway spruce are the species 
most commonly planted. Potential productivity is low for 
oak and mixed hardwoods and low to medium for aspen 
and birch. 

WOODLAND SUITABILITY GROUP H 

This group consists of well-drained soils of the Deer 
Park, Kalkaska, and Rubicon series. These soils are sandy 
and droughty. They have a very low to low available water 
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capacity and very low to low fertility. The slope range is 
0 to 45 percent. : 

Plant competition and the windthrow hazard are slight. 
Seedling mortality and the hazards of insect and disease 
damage are moderate. The erosion hazard and the equip- 
ment limitation are moderate to severe. For the Kalkaska 
and Rubicon soils, the erosion hazard varies with the slope, 
but for the Deer Park soils, it is severe regardless of slope. 
Removal of any vegetation from the Deer Park soils 
should be avoided. Roads, skid trails, and loading areas 
should be located where the risk of further erosion 1s least 
severe; they should not be on the stronger slopes or on any 
part of the Deer Park soils. Special care is needed to pre- 
vent destruction of the natural litter in drainageways. 
Areas from which the original vegetation has been re- 
moved need to be protected from erosion by seeding 
grass, planting trees, or mulching. 

White pine, red pine, white oak, and black oak are the 
native species to be favored. Red pine, white pine, and jack 
pine are the species most commonly planted. Scotch pine 
1s grown for Christmas trées only. Potential productivity 
is very low for oak and mixed hardwoods and medium to 
high for pine. 


WOODLAND SUITABILITY GROUP K 


This group consists of moderately well drained to well 
drained soils of the Fox, Hillsdale, and Tuscola series. 
The available water capacity of the Fox and Hillsdale 
soils is moderate, and that of the Tuscola soil is high. All 
the soils have medium fertility. The slope range 1s 0 to 
12 percent. 

Seedling mortality, the equipment limitation, the haz- 
ards of insect and disease damage, and the windthrow 
hazard are all slight. The erosion hazard is slight to mod- 
erate, depending on the slope. On slopes of 6 percent or 
more, wheel tracks more than 100 feet long tend to de- 
velop into gullies, Plant competition is moderate; brush 
and weeds delay adequate restocking after cutting. Log- 
ging causes some damage to tree roots. 

Red oak, white ash, basswood, white oak, sugar maple, 
black walnut, and black cherry are the native species to 
be favored. White pine, white spruce, Norway spruce, 
Austrian pine, red pine, and black walnut are the species 
most commonly planted. Potential productivity is high 
for oak and high to very high for pine and for hardwoods. 


WOODLAND SUITABILITY GROUP M 

This group consists of well-drained soils of the Boyer 
and. Oshtemo series. These soils have a low available water 
capacity and low fertility. The slope range is 0 to 18 
percent. 

The equipment limitation, the hazards of insect and 
disease damage, and the windthrow hazard are all slight. 
The erosion hazard is slight where the slope is no more 
than 12 percent and moderate where it is between 12 and 
18 percent. On the stronger slopes all roads should follow 
the contour and loading areas should be protected from 
erosion. Seedling mortality and plant competition are 
slight to moderate. Although plant competition is not a 
serious problem, brush control is beneficial. 

Oak, sugar maple, basswood, and beech are the native 
species to be favored. White pine, red pine, white spruce, 
jack pine, and black walnut are the species most com- 
monly planted. Scotch pine is grown for Christmas trees 


only. Potential productivity is low to medium for oak and 
mixed hardwoods and medium to high for pine. 


WOODLAND SUITABILITY GROUP 0 

This group consists of somewhat poorly drained to very 
poorly drained soils of the Algansee, Ceresco, Cohoctah, 
Glendora, Shoals, and Sloan series. All these soils are 
flooded for varying lengths of time in spring and after 
prolonged rain in other seasons. The Cohoctah, Glendora, 
and Sloan soils have a high water table and are saturated 
much of the year. Fertility and the available water capac- 
ity range from low to high. The slope range is 0 to 6 
percent, 

The erosion hazard is slight, and the hazard of damage 
by insects and diseases is moderate. The windthrow haz- 
ard is moderate to severe; trees released on all sides are 
likely to be blown down when the soils are flooded and the 
wind is high. Plant competition is moderate to severe; 
it delays and sometimes prevents the reestablishment of 
a stand by natural reseeding. Seedling mortality also is 
moderate to severe; germination of seed and growth of 
seedlings are slowed or prevented by excessive wetness 
and flooding, and special site preparation, along with 
control of competing vegetation, is needed to insure the 
survival of enough seedlings. The equipment limitation 
is severe, mainly because of flooding and excessive wet- 
ness; tree roots can be damaged by the use of equipment 
when the soils are wet. 

White ash, red maple, basswood, and sycamore are the 
native species to ba favored. Cottonwood and sycamore are 
the species most commonly planted. No ratings of potential 
productivity have been established. 


WOODLAND SUITABILITY GROUP P 

This group consists of poorly drained soils of the Het- 
tinger, Sims, Toledo, and Washtenaw series. These soils 
have a high available water capacity and high fertility. 
They also have a high water table. The slope range is 0 
to 4 percent. 

The erosion hazard is slight, and the hazards of insect 
and disease damage are moderate. Plant competition is 
moderate to severe; it delays ‘restocking by natural regen- 
eration. Seedling mortality is severe, but such large num- 
bers of natural seedlings are produced that stands are re- 
stocked in spite of the losses. The high water table restricts 
the development of tree roots, and consequently the hazard 
of windthrow is severe. The equipment limitation is severe 
because the soils are saturated much of the year. 

Soft maple, white ash, and basswood are the native 
species to be favored. White spruce, Norway spruce, and 
white pine are the species most commonly planted. Poten- 
tial productivity is low for oak and mixed hardwoods. 


WOODLAND SUITABILITY GROUP 

This group consists of very poorly drained to poorly 
drained soils of the Granby series. These soils have a low 
available water capacity and low fertility. They also have 
a high water table and are saturated much of the year. 
The slope range is 0 to 2 percent. 

The erosion hazard is slight. Plant competition and the 
hazards of insect and disease damage are moderate. The 
equipment limitation is moderate to severe; the use of 
machinery is limited to periods when the soils are dry 
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or frozen. Careless use of equipment can damage tree 
roots. The windthrow hazard is severe; special patterns 
of harvesting are necessary to prevent excessive losses. 
Seedling mortality is severe. 

Soft maple, white ash, pin oak, and white birch are the 
native species to be favored. Tree planting is not normally 
undertaken. Potential productivity is very low for pine 
and birch and low to very low for mixed hardwoods. 


WOODLAND SUITABILITY GROUP U 


This group consists of very poorly drained to poorly 
drained soils of the Adrian, Carlisle, Edwards, Houghton, 
Linwood, Wallkill, and Warners series; it also includes 
one land type, Marsh. All of these soils have a high avail- 
able water capacity and low fertility. The water table is 
at or near the surface most of the year unless lowered by 
artificial drainage. The slope range is 0 to 3 percent. 

The erosion hazard is slight; the hazards of insect and 
disease damage are moderate; and seedling mortality, 
plant competition, the equipment limitation, and the wind- 
throw hazard are severe. 

Soft maple, white-cedar, and willow are the native spe- 
cies to be favored. Generally, trees are planted on these 
soils only for windbreaks; the species commonly used in 
windbreaks are Austrian pine, white pine, Scotch pine, 
and willow. Establishing trees by planting is very difficult. 
No ratings of potential productivity have been established. 


WOODLAND SUITABILITY GROUP W 


This group consists of very poorly drained to poorly 
drained soils of the Breckenridge, Brevort, Bruce, Gilford, 
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Lacota, Pinconning, and Tonkey series. The available 
water capacity and the fertility of these soils vary. The 
water table is high. The slope range is 0 to 6 percent. 

The erosion hazard is slight, and the hazards of insect 
and disease damage are moderate. The high water table 
restricts the development of tree roots, and consequently 
the hazard of windthrow is moderate to severe. Seedling 
mortality and plant competition are severe; intensive 

reparation for planting is necessary. ‘The equipment Jim- 
itation is severe because of the high water table. Careless 
use of equipment can damage tree roots. 

White ash, soft maple, and basswood are the native spe- 
cies to be favored. Tree planting is not normally under- 
taken. Potential productivity is very low for pine and 
very low to low for mixed hardwoods. 


WOODLAND SUITABILITY GROUP Y 


This group consists of five miscellaneous land types that 
represent sandy soils that are severely eroded and are still 
actively eroding. The available water capacity is low, and 
fertility is low. The slope range is 0 to 50 percent. 

Plant competition is slight, the hazards of insect and 
disease damage are slight, the windthrow hazard is slight, 
seedling mortality is moderate to severe, and the equip- 
ment limitation is slight to severe, depending on the slope. 

Reforesting these areas is difficult. First the soil mate- 
rial has to be stabilized by planting beachgrass, by mulch- 
ing, or in some other way. Red pine (fig. 12), white pine, 
or jack pine can be planted after an area has been stabil- 
ized. One of the land types, Lake beaches, does not ordi- 
narily support trees. 


Figure 12.—-Stand of red pine, 14 years old, in a stabilized area of Blown-out land, which is in woodland suitability group Y. 
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WOODLAND SUITABILITY GROUP Z 


This group consists of somewhat poorly drained soils of 
the Blount, Bowers, Conover, Kawkawlin, and Selkirk 
series. The available water capacity of the Selkirk soils is 
moderate, and that of the other soils in the group is high. 
Fertility is high. The water table is near the surface in 
spring and during wet weather in other seasons. The slope 


range is 0 to 6 percent. 


The erosion hazard is slight, the hazard of insect and 


disease damage is moderate, and the windthrow hazard is 
moderate. The equipment limitation is moderate also, be- 
cause the soils are wet much of the Phen Seedling mortal- 


ity is moderate to severe because 0 


the high water table; 


special preparation of sites for planting is needed. Plant 
competition is moderate to severe; to make sure of an ade- 
quate stand of the desired trees, chemical and mechanical 


means must be used to eliminate competing vegetation. 
The windthrow hazard is moderate. 

White oak, red oak, basswood, soft maple, white ash, 
and cottonwood are the native species to be favored. White 
spruce, white pine, and white-cedar are the species com- 
monly planted. Potential productivity is very low for pine 
and low to medium for oak and mixed hardwoods. 


Wildlife * 


Table 3 shows the relative suitability of the soils of Ot- 
tawa County for eight elements of wildlife habitat and for 
three general kinds of wildlife. The ratings given in this 
table are based on soil properties only. Present land use, 


5’ By Caries M. SMITH, biologist, Soil Conservation Service. 


TABLE 3.—Suitability of soils for elements 


(‘Well suited” means the soils have no limitations that cannot easily be overcome; “suited” means limitations need to be recognized but 
wildlife habitat is questionable; ‘‘not suited’? means extreme measures would be needed to 


Soil series and map symbols 


Adrian: Ad, Ah 
For Houghton part of Ah, see Houghton - 
series. 
Algansee: 
Allendale: 
Au Gres; AmB, ArB, AsB..------------ 
For Saugatuck part of AsB, sce 
Saugatuck series. 
Belding: BeA, BeB_--------------.---- 
Blount: BIA, BIB...-_-_---------------- 
Blown-out land: BoB, BoF. 
Onsite investigation needed. 
Bowers: BpA, BoB 
Boyer: BrA, BrB, BrC_ 
Breckenridge: 
Brevort!.. Bvccccscnsu-teccess ce see ecu 
Bruce: 
Carlisle: 
Ceresco: 
Chelsea: 
Cohoctah: 
Conover: 
Croswell: CrB, CwB__...-------------- 
For Au Gres part of CwB, see Au Gres 
series. 
Deer Park: 


Glendora: 
Granby: Gm, Gn_.-----..-------------- 
Gravel pits: Gr. 

Onsite investigation needed. 
Hettinger: Hg. ---------------------- 
Hillsdale: 


Houghton._..._....-----.-------------- 
Mapped only with Adrian soils. 

Tosco: foA, IrA, IsB 
For Allendale 


see Belding series. 


Grain and seed crops 


Elements of wildlife habitat 


Grasses and legumes 


Wild herbaceous 
upland plants 


Poorly suited _- 
Poorly suited _ -- 


Poorly suited. -_---- Suited_..._.--.----- 
Not suited_..------- Poorly suited.._---- 
Suited..__--------- Suited_.__--------- 
Not suited__-.------ Poorly suited_- ----- 
Poorly suited___---- Suited....--.------ 
Suited...---------- Suited_..--.--.---- 
Not suited.--.------ Poorly suited___---- 
Not suited...---_--- Poorly suited_------ 
Not suited__.------- Poorly suited__-..-- 
Well suited_-__----- Well suited_____--_- 
Poorly suited ___---. Suited_...-.------- 
Suited___..-------- Suited.------------ 
Poorly suited _—----- Suited____-___.---- 
Not suited_---.----- Poorly suited. --.--- 
Poorly suited__----.- Suited____--------- 
Well suited___--_.-- Well suited-__.----- 
Suited..------.---- Well suited__---.---- 
Not suited_..------- Poorly sutied - - -_--- 
Suited...-.-------- Suited. ...--------- 


Poorly suited. _._.-- 


Wellsuited__-.---.. 
Well suited_______-- 
Poorly suited. _...-. 


Well suited__...____ 
Well suited________- 


Well suited_-._.---- 
Well suited___----_- 


Poorly suited _ - 
Well suited 
Poorly suited ------- 
Suited 
Well suited__---.-_. 
Poorly suited ---.--- 


Poorly suited. _-_--- 
Poorly suited__.---- 
Well suited____-_.__ 
Suited. _..--------- 
Well suited__.-.---- 
Suited... csssceeet = 


Well suited_---.---- 
Well suited_.._-.---- 
Poorly suited_----.- 


Well suited____-___-_- 


Hardwood woody 
plants 


Poorly suited__-_.-- 


Poorly suited_...--- 
Suited 
Suited_____----_--- 


Poorly suited_.----- 
Poorly suited. —_._-- 


Suited__-.---------- 
Well suited---.-.--- 
Well suited_.__.--.- 
Poorly suited. ...-.. 


Suited. ...--.------ 


OTTAWA COUNTY, MICHIGAN 87 


existing vegetation, and artificial drainage were disre- 
garded because they are subject to change. The ability of 
wildlife to move about from place to place was disregarded 
in establishing the ratings for the three kinds of wildlife. 
Explanations of the ratings are given in the headnote of 
the table. 

Each soil is rated as not suited, poorly suited, suited, or 
well suited for each of the following: 

Grain and seed crops.—In this group of plants are corn, 
wheat, oats, barley, buckwheat, millet, sorghum, soybeans, 
and sunflowers. 

Grasses and legumes.—In this group are some of the 
common planted forage plants. Examples are bromegrass, 
fescue, timothy, redtop, trefoil, orchardgrass, reed canary- 
grass, clover, alfalfa, and sudangrass. 

Wild herbaceous upland plants.—In this group are na- 


of wildlife habitat and for kinds of wildlife 


tive annuals and perennials. Examples are strawberries, 
dandelions, goldenrod, wild oats, nightshade, ragweed, 
lambsquarters, and native grasses. 

Hardwood woody plants—In this group are trees and 
shrubs, both native and planted, that grow vigorously and 
produce food for wildlife in the form of sprouts, fruits, 
or seeds. Examples are maple, beech, oak, poplar, birch, 
dogwood, willow, hawthorn, viburnum, wintergreen, rasp- 
berries, blackberries, cherries, grapes, and blueberries. 

Coniferous woody planis.—In this group are native and 
planted trees and shrubs. Examples are pine, spruce, 
white-cedar, hemlock, balsam fir, yew, larch, and juniper. 

Wetland plants for food and cover—In this group are 
plants that provide food and cover for waterfowl and for 
furbearing animals, Examples are cattails, sedges, bul- 
rushes, smartweed, wild millet, water plantain, wildrice, 


can be overcome through good management and careful design; “poorly suited’? means limitations are severe, and the use of the soils for 
overcome limitations, and use of the soils for wildlife habitat is generally unsound or impractical] 


Elements of wildlife habitat—Continued Kinds of wildlife 
Coniferous woody | Wetland plants for | Shallow water Excavated ponds | Openland wildlife | Woodland wildlife Wetland 
plants food and cover developments wildlife 

Well suited_______] Well suited______- Well suited__--_- Well suited____-- Poorly suited_.__| Poorly suited___-| Well suited. 
Poorly suited_____ Suited_._--_____- Suited. _.-.-__-- Suited_..-_..--- Well suited .____- Suited___._-___- Suited. 
Poorly suited_____ Suited_-__._____- Suited.._______- Suited___-______ Well suited____.- Suited___-___--- Suited. 

Well suited__._.--| Poorly suited_- -__ Suited-.--2222-- Suited__---_-__-_ Poorly suited___-.| Poorly suited_..-] Poorly suited. 
Poorly suited.___- Suited_.... 22 _ Suited__._--..-- Suited.._..-___. Well suited. __._- Suited._-.---.-. Suited. 
Poorly suited._.-- Suited__----____- Suited_-__.._._-- Suited._..--____ Well suited. ____- Suited..-..----- Suited. 
Poorly suited_____ Suited_.__.--____ Suited____..-.-_ Suited___.--_-_- Well suited____-- Suited__._____-. Suited. 
Poorly suited__.__ Not suited___..... Not. suited......_| Not suited_____.. Well suited_-_-.-- Well suited_.___- Not suited. 
Suited... 2-8. Well suited_._.___ Well suited. ____. Well suited___.__ Suited___.-..--. Suited__------_- Well suited. 
Suited_.__.______ Well suited_______ Well suited______ Well suited. _____ Suited______.__- Suited_____-__--- Well suited. 
Suited_--_______- Well suited__...__ Well suited_.___. Well suited. _._.- Suited__.._--.-_- Suited_.---.---- Well suited. 
Well suited___.._- Well suited_____._ Well suited___-_. Well suited_____- Poorly suited__--| Poorly suited...._| Well suited. 
Poorly suited. __ Suited.._-_.____- Suited_..______- Suited. ____..___- Well suited _-____ Suited__-____--- Suited. 

Well suited__.__._| Not suited___..___ Not suited_...___| Not suited_-._____| Poorly suited___-_| Poorly suited...._| Not suited. 
Suited_-_...__.. Well suited__.._.. Poorly suited._.-| Poorly suited__...| Suited__..--_--- Suited. ------_- Suited. 
Poorly suited_____ Suited___.-_____- Suited__________ Suited. _________ Well suited______ Suited_._-_.-_-. Suited. 
Well suited_._____]| Not suited_-_____- Not suited._...__ Not suited__.___- Poorly suited_._-| Poorly suited_....| Not suited. 
Well suited_..._..| Not suited___.____ Not suited___._._) Not suited_______| Poorly suited_....| Poorly suited...._| Not suited. 
Well suited_______| Well suited__.____ Well suited_____-: Well suited. ___- Poorly suited...._| Poorly suited____- Well suited. 
Poorly suited_..__ Not suited_-_._.__; Not suited_______ Not suited__..___| Well suited_____. | Well suited______| Not suited. 
Suited___._--_-_- Well suited______- Well suited______ Well suited______ Suited... 2.2... Suited___- Well suited. 
Poorly suited__.._ Suited... 222222. Suited... --___.- Suited__-_._____ Well suited______ Suited_.----_ Suited. 
Suited_--________ Well suited_______ Poorly suited.____| Poorly suited_____ Suited__.______- Suited___.-__-_- Suited. 
Well suited__.._._| Not suited__:.____ Well suited______ | Well suited_-_-_. Poorly suited.....| Poorly suited__.-- Poorly suited. 
Suited__...____.. Well suited._____- Well suited. -____ Well suited_____- Suited___...___- Suited...2_----- Well suited. 
Poorly suited_____ Not suited________ Not suited_______ | Not suited..__.__} Well suited_.____ Well suited_.___. Not suited. 
Poorly suited____- Not suited__.__.__ Not suited__.___- Not suited._.....; Well suited__.___ Well suited_.____ Not suited. 
Well suited___.___ Well suited______- Well suited______ Well suited__..__ Poorly suited____| Poorly suited____| Well suited. 
Poorly suited___.-| Suited__-_.------ -Suited______-__- Suited. ....----. Well suited. ____- Suited_.-_------- Suited. 
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Soil series and map symbols 
Grain and seed crops 
Kalkaska: KaC_.._.------------------- Not suited.--.--_.-- 
Kawkawlin: KnA, KnB...------------- Suited. ..-.---_---- 
Kibbie: KoA, KoB._..----------------- Suited. ...-.------- 
Lacota:. Lac. 22. oisccetueseececesebkse Poorly suited..._... 
Lake beaches: Lb. 
Onsite investigation needed. 
Linwood: Ls_-_----------------------- Not suited_.-...---- 
Made land: Ma. 
Onsite investigation needed. 
Mancelona: McA, McB, McC____------- Shited.c<.csceucess 
Marsh: M@i22s-s22s20s0er--e Soeur ses Not suited....------ 
Matherton: MhA.__..-.--------------- | Suited. ..-- 22-2 -- 
Menominee: MmB, MmC____.-_-_------ Suited. .._...------ 
Metamora: MnA, MnB..-------------- Suited. .---.--.---- 
iami: 
Mobs 35220 o.94 55 ssedusealtecesase Well suited_.------. 
MoCizcsrdtce se coussese st Seen oe | Suited....-.------- 
MoD ttn er eet ee oee eS Poorly suited _.----- 
MoFac3 2 ose eee ece eee te eteee Not suited..-------- 
Montealm: MrA, MrB, MrC__---------- Suited: 2.3. s22220% 
Morley: 
MiB. tcceccos ce cose ee eee ls Well suited. ___--_-- 
MtG2ecceus sk ee Sees lees Suited.___--------- 
MtE2; MuD3_222-25-s.ecUscsmiceecs Poorly suited____--- 
MUPS.coctecchecs 23 ios ole Sos cee Not suited___.------ 
Nester: 
N@Beeccecce eee sabia ece Se Well suited_-.-.---- 
NeG\.NSC@3iwscn cose sete. pS oes ee Suited. .----------- 
NeO; (NsD3e. cece ewc Si coececeuse Poorly suited_.-.--- 
NeE, NeF, NsE3, NsF3__----------- Not suited......---- 
Newaygo. NwB..-...--.--------------- Suited. ._-.-------- 
Oshtemo: 
OsA; OSB Oss .c.. sence eh esas Suited._....-.----- 
OD ve came ee Cue ae yee eae ae Poorly suited_ eo 
Owosso: OwB._._.-------------------- Well suited____----- 
Pinconning: Pn, Pr-------------------- Poorly suited. --..- 
For Breckenridge part of Pr, see Breck- 
enridge series. 
Richter: ReA, Reb. ue. cesses Suited. ...-.------- 
Rubieon: RsB, RsD, RsF____----------- Not suited________._ 
Sand pits: Sd. 
Onsite investigation needed. 
Saugatuck - = o-- 605 oe Se ee Not suited____-_._._ 
Mapped only with Au Gres soils. 
Selkirk: SeA, SeB___-..---.----------- Suited___...-_.-.-. 
Shoals: Sh_.__..---.------------------ Suited__.----.----- 
Sims?) (Smwieosei cho ee ek eos see be ene Poorly suited__-...- 
Sloan? Sinus enveeusSess sede sete secs Poorly suited______- 
Spinks: 
SpA, SpB, Spc Suited. .-.--------- 
Ss); SSE_c tees Poorly suited____--- 
SSF oo ee te ee eB ee Not suited...----..- 
For Montcalm part of SsD, SsE, and 
SsF, see Montcalm series. 
Toledo: Veon so osoct ce eee eee ee Poorly suited_______ 
Tonkey: To___.._--_.----------------- Poorly suited. .-..-. 
Vustolac 1s Bows ucs da gedapescucamewee Well suited____-__-__ 
WIA SUIB xc ta32232. Aes Soc oaee ee Well suited. ___..--. 
WIG soeee St he ee Soe tlk Suited____-_----_-- 
Wallkills “Wass. 22322c2.3cccbeesee dec, Not suited_.______.- 
Warners: Wm-_-.----------------------- Not suited____--._._- 
Wasepi: WsA..-..-------------------- Suited. -.--------_- 
Washtenaw: Wt__.____--..------------ Poorly suited. .__..- 
Wind eroded land, sloping: WuC_------- Not suited__________ 


TABLE 3.—Suttability of soils for elements 


Elements of wildlife habitat 


Grasses and legumes 


Suited....--------. 


Suite 


Poorly suited. _.---. 
Well suited_____..-- 


Well suited__....__- 
Well suited_--....-- 


Well suited__.-__.-- 
Well suited_._--_--- 
Suited 
Poorly suited.____-_ 
Well suited. ..------ 


Well suited 
oe 


Well suited___...--__ 
Well suited________- 
Poorly suited. _____. 
Not suited___-.----- 


Wild herbaceous 


Poorly suited 
Suited 


Poorly suited 


Well suited 
Well suited 
Well suited 
Well suited 
Well suited __ 


Well suited__ 
Well suited __ 


Well suited _- 


Well suited _ 
Suited... . 


Well suited__ 
Well suited __ 


Poorly suited 


Well suited __ 
Well suited __ 


Well suited_. 
Not suited..------- 


Well suited _ __ 


Well suited__ 


Well suited__ 
Well suited __ 


Not suited___ 


upland plants 


Hardwood woody 


plants 


Suited J Rectan 


Poorly suited 


Well suited 
Not suited... 


Suited... -- 
Well suited. - 
Well suited. _ 
Well suited. _ 
Well suited __ 
Well suited_ _ 


Well suited__ 
Well suited. _ 
Well suited__ 
Well suited. _ 
Well suited__ 


Well suited__ 
Well suited. _ 
Well suited __ 


Well suited 
Well suited_. 
Well suited. - 


Well suited. _ 
Well suited 
Poorly suited 
Not suited__- 
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of wildlife habitat and for kinds of wildlife—Continued 


Elements of wildlife habitat—Continued Kinds of wildlife 

Coniferous woody | Wetland plants for| Shallow water Excavated ponds | Openland wildlife | Woodland wildlife Wetland 

plants food and cover developments wildlife 
Well suited_______ Not suited_______- Not suited____-__ Not suited__.---- Poorly suited. ---| Poorly suited_.._| Not suited. 
Poorly suited__-_- Suited___._------ Suited___.-____- Suited_..__--___ Well suited______ Suited....------ Suited. 
Poorly suited... -- Suited__-..------ Suited_._.__---. Suited_...---_-- Well suited.._---- Suited__.----.-- Suited. 
Suited. ____-____- Well suited_______ Well suited. __.__ Well suited__-_-- Suited.___-----. Suited....---_-- Well suited. 
Well suited__----- Well suited _-___-__- Well suited______ Well suited__-_-- Poorly suited. .._| Poorly suited_._-]| Well suited. 
Poorly suited_-.-- Not suited___._.._| Not suited.__.___ Not suited_-.__-- Well suited__._-- Suited_...------ Not suited. 
Not suited...---- Well suited ---_.- Well suited. _--- Well suited__ ---- Not suited.._----| Not suited__.___- Well suited. 
Poorly suited.- ~~ _ Suited__.------- Suited___------- Well suited_----- Suited..._------ Suited. 
Poorly suited___-_ Not suited_______ Not suited_.._.-- Well suited__-_-_- Well suited__--_- Not suited. 
Poorly suited.-.-~_ Suited....------ Suited____..-_-- Well suited__-_-- Suited....------ Suited. 
Poorly suited-- .-- Not suited______- Not suited____--~_ Well suited__-_-- Well suited_-__--- Not suited. 
Poorly suited-_---~_ Not suited____-.- Not suited.....--] Well suited_.__-- Well suited__--.. Not suited. 
Poorly suited__-__- Not suited__-_--- Not suited.....-- Suited.__------- Suited____..-_-- Not suited. 
Poorly suited_-.~- Not suited_____-- Not suited_____--| Poorly suited____| Poorly suited____| Not suited. 
Suited----------_ Not suited.._.--_} Not suited_._._-_| Well suited_----.. Well suited__---- Not suited. 
Poorly suited___-- Not suited___----- Not suited_____.. Not suited...__--] Well suited_._-__ Well suited_____- | Not suited. 
Poorly suited_-.__ ‘Not suited___-.._- Not suited.__---- Not suited__....-] Well suited_----- Well suited.--.-_ Not suited. 
Poorly suited__--- Not suited_______- Not suited_______ Not suited__...__] Suited______---- Suited_...------ Not suited. 
Poorly suited___-- Not suited____-.-- Not suited_____-- Not suited._.....| Poorly suited_-_--] Suited_-..------ Not suited. 
Poorly suited. --.-- Not suited._..-.-- Not suited_____-- Not suited___..._] Well suited______ Well suited_-_-.-. Not suited. 
Poorly suited_---- Not suited___-.--.- Not suited___-.-. Not suited___._-- Well suited_ ----- Well suited_-.-:_) Not suited. 
Poorly suited_.--.| Not suited_._-_--_ Not suited__...__| Not suited__._-__] Suited___------- Suited.-__-.--_- Not suited. 
Poorly suited__-_- -- Not suited__..--.. Not suited.__._-- Not suited__.----| Poorly suited____] Suited_____-___- Not suited. 
Poorly suited__--- Not suited_..---.. Not suited____--.- Not suited...-_-- Well suited_----- Well suited.._--- Not suited. 
Poorly suited.-_~- Not suited___.---- Not suited___-_-- Not suited_._.__-] Well suited Well suited_--~-- Not suited. 
Poorly suited_---- Not suited____--_.| Not suited___-._- Not suited... Suited. ....-.--- Suited...--.--~- Not suited. 
Poorly suited_---- Not suited_____-__ Not suited______- Not suited___ Well suited Well suited_~_-__ ; Not suited. 
Suited_---------- Weil suited_------ Well suited_--_-- Well suited ------ Suited_.__------ Suited__.-.-.--- Well suited. 
Poorly suited. _--- Suited___-------- Suited_...------ Suited... ----- Well suited. ----- Suited..-_------ Suited. 
Well suited___---- Not suited____---- Not suited_._.--- Not suited......_| Poorly suited_.-_} Poorly suited__.-| Not suited. 
Well suited__.-_--] Poorly suited... -- Suited..._--._-- Suited.__--..--- Poorly suited..--| Poorly suited_---.| Poorly suited. 
Poorly suited._--| Suited_...------- Suited... --__- Suited_.-.------ Well suited_----- Suited_.__--.---| Suited. 
Poorly suited... __ Suited ~~ -_ 22. Suited____.____. Suited_.2 222 __ Well suited______ Suited. ..--.---- Suited. 
Suited....._----- Well suited_.___-- Well suited______ Well suited.._____ Suited____.____- Suited. ..______- Well suited. 
Suited_...-.____- Well suited_______ Poorly suited____| Poorly suited____) Suited...____.~- Suited... -----_- Suited. 
Suited..-..-.---- Not suited_______.] Not suited... ___ Not suited.____.-. Well suited__.--- Not suited. 
Suited__..._-..-- Not suited.._____- Not suited_______ Not suited. Ae Well suited___--- Not suited. 
Suited___---_----. Not suited_______- Not suited... ___ Not suited______- Suited__.-_____- Not suited. 
Suited. _.-.-2-.-- Well suited__.___. Well suited__..._ Well suited... __ Suited________-_- Suited___.-___-- Well suited. 
Suited__.--..---- Well suited._..._- Well suited. _____ Well suited_...._ Suited. ...---_-- Suited..._------ Well suited. 
Poorly suited_____ Poorly suited ___-- Poorly suited____| Poorly suited____| Well suited______ Well suited_____- Poorly suited. 
Poorly suited... __ Not suited_-....-.| Not suited______- Not suited_.__.._} Well suited.___._ Well suited__.__- Not suited. 
Poorly suited_____ Not suited________ Not suited_..____| Not suited_._.___| Well suited__.___ Well suited_____. Not suited. 
Well suited______-. Well suited. ______ Well suited___.__ Well suited___.__ Poorly suited___-| Poorly suited____| Well suited. 
Not suited__._.._ Well suited_____-- Well suited_____- Well suited_____- Not suited____... Not suited____.-_] Well suited. 
Poorly suited_____ Suited... ------- Suited... 2. Suited. ....2____ Well suited____.. Suited__..---__- Suited. 
Suited_.---22._.- Well suited______- Well suited. _____ Well suited. ____- Suited____.___-- Suited___.-_---- Well suited. 
Poorly suited... __ Not suited... Not suited__.____ Not suited_..._.- Not suited....._ Not suited____._. Not suited. 
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arrowhead, pondweed, pickerelweed, wildcelery, duckweed, 
and burreed. 

Shallow water developments—These are impound- 
ments in marshy areas and stream channels. Examples of 
the structures that may be used are low dikes, nearly level 
ditches, dugouts, and devices for controlling the depth of 
the water so as to maintain a habitat suitable for wetland 
wildlife. 

Excavated ponds—Ponds of this kind should have an 
independent source of water; they should not depend on 
runoff, although runoff may be beneficial if it is not exces- 
sive. Such ponds attract migrating waterfowl. 

Openland wildlife —In this group of wildlife are birds 
and mammals that normally frequent cropland, pastures, 
meadows, and areas overgrown with grasses, herbs, and 
shrubs, Examples are quail, pheasant, meadowlarks, field 
sparrows, red foxes, cottontail rabbits, woodchucks, and 
hawks. 

Woodland wildlife —In this group are birds and mam- 
mals that frequent areas that have a cover of hardwood 
trees, coniferous trees, shrubs, or mixtures of these. Ex- 
amples are squirrels, raccoons, ruffed grouse, woodcock, 
a warblers, nuthatches, deer, gray foxes, and 
owls. 

Wetland wildlife—tIn this group are birds and mam- 
mals that inhabit ponds, marshes (fig. 13), and swamps. 
Examples are muskrats, ducks, geese, herons, rails, king- 
fishers, mink, cranes, and bitterns. 


Engineering Uses of the Soils ° 


This section will be of special interest to engineers, con- 
tractors, farmers, and others who use soils as structural 
or foundation material. Tables 4, 5, and 6 describe and 
interpret soil properties that affect the construction and 
maintenance of roads and airports, pipelines, building 
foundations, water storage facilities, erosion control struc- 
tures, drainage systems, and sewage disposal systems. 
Among the soil properties significant in engineering are 
permeability, shear strength, density, shrink-swell poten- 
tial, available water capacity, grain-size distribution, 
plasticity, and reaction. 

The information given in this section can be used in— 


1. Planning and designing agricultural drainage 
systems, farm ponds, irrigation systems, diversion 
terraces, and other structures for controlling 
water and conserving soil. 

2, Selecting potential locations for highways, air- 
ports, pipelines, and underground cables. 

3. Locating probable sources of sand or gravel suit- 
able for use as construction material. 

4. Selecting potential industrial, commercial, resi- 
dential, and recreational areas. 


The data and interpretations reported here do not elimi- 
nate the need for sampling and testing the soils at the 
site of a specific engineering work involving heavy loads 
or excavations deeper than the depths of the layers here 
described. Even in such a situation, however, this section 
and the soil map are useful in that they indicate the kinds 
of problems that can be expected and provide a basis for 
planning detailed field investigations. 


*Homer D. McGute, agricultural engineer, Soil Conservation 
Service, helped prepare this section. 


Some terminology used by soil scientists may be unfa- 
miliar to engineers, and some words have different mean- 
ings in soil science than in engineering. Among the words 
that have special meanings in soil science are the follow- 
ing: gravel, sand, silt, clay, surface layer, subsoil, and 
horizon. These and other special terms are defined in the 
Glossary at the back of this publication. 


Engineering classification systems 


Two systems of classifying soils for engineering pur- 
poses are in general use. One was developed by the Amer- 
ican Association of State Highway Officials (AASHO) 
and is commonly used by highway engineers. The other, 
known as the Unified system, was developed by the U.S, 
Army Corps of Engineers. It is the one generally used by 
the Soil Conservation Service engineers. 

In the AASHO system (Z), each soil is placed in one 
of seven basic groups, on the basis of grain-size distribu- 
tion, liquid limit, and plasticity index. The groups are 
numbered A-1 through A-7. In group A-1 are gravelly 
soils of high bearing strength, the best soils for subgrade 
(foundation). At the other extreme, in group A-‘, are 
clay soils that have low strength when wet and are the 
poorest soils for subgrade. If engineering test data are 
available, groups A~1, A-2, and A-7 can be subdivided. 
Also provided that test data are available, the relative 
engineering values of soils within one group can be indi- 
cated by group index numbers, which range from 0 for 
the best soils in the group to 20 for the poorest. The group 
index number, if one has been determined, is added in pa- 
rentheses to the group symbol, in this manner: A-1(0). 

In the Unified system (10), each soil is placed in one of 
15 groups, according to particle-size distribution, plastic- 
ity liquid limit, and organic-matter content. There are 
eight classes of coarse-grained soils, identified by the sym- 
bols GW, GP, GM, GC, SW, SP, SM, and SC; six classes 
of fine-grained soils, identified by the symbols ML, CL, 
OL, MH, CH, and OH; and one class of highly organic 
soils, identified by the symbol Pt. 

Table 4 gives estimated engineering classifications, ac- 
cording to both systems, for all the soils of Ottawa County. 
It does not give the subdivisions of the basic groups or the 
group indexes that are part of the AASHO system, be- 
cause these can be determined only by laboratory tests. 
Table 4 also gives the USDA textural classifications of all 
the soils. In the USDA system (8), the classifications are 
based on the proportions of sand, silt, and clay particles. 


Estimated engineering properties of the soils 


Table 4 gives estimates of selected soil properties that 
are significant in engineering and estimates of the 
AASHO and Unified classifications of the soils. In gen- 
eral, these estimates reflect the properties of the soils to a 
depth of 5 feet or less, They do not take the place of de- 
tailed onsite investigation. Explanations of the columns 
in table 4 follow. 

Depth to seasonal high water table is estimated on the 
assumption that no artificial drainage is in effect. During 
prolonged periods of wet weather or of extremely dry 
weather, the depth to the water table is likely to be outside 
the range given in the table. 

Depth from surface refers to the upper and lower levels 
of the major horizons, in terms of inches below the 
surface. 
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Figure 13.—An area of Marsh; suitable habitat for wetland wildlife. 


Brief explanations of the USDA textural classification 
and of the two engineering classifications, along with ref- 
erences to publications in which these are explained in 
greater detail, are given in the section headed “Engineer- 
ing classification systems.” 

The percentages passing the various sized sieves are 
estimates rounded to the nearest 5 percent. The percentage 
that passes through the No. 200 sieve approximates the 
amount of silt and clay particles in the soil. The larger 
percentages that pass through the No. 10 and No. 4 sieves 
include coarser particles as well as the silt and clay 
particles. 

Permeability refers to the rate at which water moves 
downward through the undisturbed soil. The estimates 
are based mainly on the texture, structure, and consistence 
of the soil. 

Available water capacity refers to the capacity of a 
soil, to a depth of 60 inches, to store water available for 
use by most plants. It is commonly defined as the differ- 
ence between the amount of soil water at field capacity 
and the amount at the wilting point. 

Reaction refers to the degree of acidity or alkalinity of 


a soil; it is expressed as a range in pH value. A value of 
7 indicates a neutral reaction; a lower value indicates an 
acid reaction, and a higher one an alkaline reaction. The 
pH values given in table 4 are field estimates. 

Shrink-swell potential is an indication of the change 
in volume to be expected if the moisture content of a soil 
changes. The estimates are based mainly on the amount 
and kind of clay in a soil. 

No estimates of depth to bedrock are given in table 4, 
because all the soils are deep enough that bedrock does 
not interfere with engineering operations, 


Engineering interpretations 


Table 5 contains interpretations of the soil properties 
presented in table 4, in relation to road building and com- 
munity development. Explanations of the columns in 
table 5 follow. 

The ratings for topsoil refer to suitability for use as 
topdressing on back slopes, embankments, lawns, and 
gardens. These ratings depend mainly on texture and 
organic-matter content. Unless otherwise indicated, only 
the surface layer of a mineral soil is considered suitable. 
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TABLE 4.—Zstimated engineering 


Soil series and map symbols 


Adrian: Ad, Ah 
For Houghton part of Ah, sce Houghton series. 


Algatisde!: -Akzoi secet uiecee etic a ee ee 


Allendale: - AlA sc cea wu eed hoe ee ot eka peeees 


AmB, AsB 
For Saugatuck part of AsB, see Saugatuck series. 


Blount’ BA. BlBsjs.cede sn ueeae rien aloe eeeneee 


Blown-out land: BoB, BoF. 
No estimates of properties. Onsite investigation 
needed. 


Bowsers: (Beas Bp Be ce se ete naa eos eae 


Boyer: BrA, BrB, BrC___..---------------------- 


Breckenridge: Bu__------------------------------ 


Brevort?: Byseeteeretwse See cee ech shee Sheds 


Carlisle! Cte oct an sete ee ei Sebo eoset cease aches 


Gereseo!- (Cée wee nce eee sine ced pees sseeeece cs 


CHelseas. <ChiByChC; ClBi ede cee eek econ 


Cohectahs. “Chin cnc-uh opener odesesenuseseseseacns ace 


Conover: (CnBice 24.22 -os wba e Ss seo end Ae 


See footnotes at end of table. 


Depth to 
seasonal 
high 
water 
table ! 


Feet 
0 


1-2 


1-2 


a+ 


<1 
zi 


<1 


4+ 


2<1 


1-2 


Depth 
from 
surface 


Classification 

USDA texture 
Muck and peat_._. 2-2-2 eee 
Loamy sand and sand......-.----------.--------- 
Loamysand: 2h sb est ies. eed oo oe ee os 
Sand Sveseee esha ls ccd ae ereeneceee eehase 


Sandy loam and loamy sand 
Loamy sand 
Sandy clay 
Silty clay o.2c4cse0c04 ke occeussese utes eee 


Loamy sand and sand._.__----------------------- 
Band scstcceeseccsesseesoscetssacecaoses been coee 


Loamy sand and sand____--.-------------------- 
Clay loam and silty clay loam____.----.----__--_- 


Sandy loam: . csc aucesioe cote. Showa ec st eeOusse eee 
Sandy loam and loamy sand___--.-_-------------- 
Clay loam and sandy clay loam_._..----_..-______ 


Clay loam and heavy clay loam- 
Clay logit 22-2 chs 3gececscseeecaseeesseebepesk 


Fine sandy loam and clay loam__-----.-..-------- 
Silty: clay loam ou.2 ou. scleeos eee eebees cite scee 
Silty clay loam and a few thin layers of silt loam __~_ 


Losmy sand see. s6e< Soest he ene ee ee ae 
Sande si 2- Set ee ee eee eh Ge ee 
Gravelly sandy loam_...-..-.-------------------- 
Sand and gravel_._-..--------------------------- 


Nandy 10am 225-5. 52tensecsstese ee seus ceo oboe go 
Sandy loam and loamy sand_-------_-.----------- 
Clay loam and silty clay loam ___----.-.-_.--_----_ 


Light sandy loam ........---------------.-------- 
Loamy sand :..22 20 cche2essssee soe ce face tee ace 
Clay loin ssc2.22 soca pecctee ce cOracasudes cae 
Loam and silt loam____--------.-----.----------- 
Light silty clay loam-......-.---.----------------- 
Stratified silt loam__.---..-------------------- a 
Muck and peat...------------------------------ 


Sandy loam seus. sees jescaweden eee eed ecee 
Sandy loam and loamy fine sand_-__------ $e ote 


Claytoam. a. toe oe are es ere es 
Heavy loaii.. 2. co eceese cease wn chcnbes ered 


OTTAWA COUNTY, MICHIGAN 


properties of the soils 


Classification—Continued Percentage passing sieve— 
Permea- Available Shrink-swell 
bility water Reaction potential 
Unified AASHO No. 4 No. 10 No. 200 capacity 
Inches per Inches per 
hour inch of soil pH 
Pe os |SSieocedeeceteleoetesee os tee eee eso sca. 2 6. 3-20. 0 6. 6-7. 3 | Variable. 
SM or SP A-2 or A-3 100 95-100 0-20 6, 3-20. 0 . 04 6. 6-8. 0 | Low. 
8M A-2 100 100 15-20 6. 3-20. 0 12 5. 6-6. 0 | Low. 
SP or SP-SM A-3 100 100 0-10 6. 3-20. 0 05 5, 6-7. 3 | Low. 
8M A-2 100 95-100 15-25 6. 3-20. 0 . 10 5. 6-6. 0 | Low. 
SM A-2 100 95-100 10-20 6, 3-20. 0 . 06 6. 1-6. 5 | Low. 
8C A-7 100 95-100 40-50 0. 06-0. 2 . 14 6. 6-7. 3 | High. 
CH A-7 95-100 90-100 75-95 0. 06-0, 2 14 37, 4-8.0 | High. 
SP or SM A-2.or A-3 100 95-100 0-20 6. 3-20. 0 . 06 5, 6-6. 0 | Low. 
SP or SP-SM A-3 100 95-100 0-10 6. 3-20. 0 , 04 5. 1-6. 5 | Low. 
SP or SM A-2 or A-3 100 95-100 0-20 6. 3-20. 0 . 06 5. 6-6. 0 | Low. 
CL A-6 or A-7 95-100 90-100 70-85 0. 2-0. 63 . 16 7. 4-8. 0 | Moderate. 
8M A-2 95-100 95-100 15-35 2. 0-6. 3 .12 5. 6-6. 0 | Low. 
SM ; A-2 95-100 95-100 15-35 2. 0-6. 3 .10 5, 1-6. 0 | Low. 
CL or 8C ; A-6 85-95 80-95 40-90 0. 2-0. 63 . 16 3 6.1-8. 0 | Moderate. 
ML A-4 95-100 95-100 55-70 0. 63-2. 0 18 5. 1-6. 0 | Low. 
CL A-6 or A-7 95-100 95-100 70-85 0, 2-0. 63 16 5. 0-6. 5 | Moderate. 
CL A-6 90-95 85-95 70-80 0. 2-0. 63 16 37, 4-8. 0 | Moderate. 
t 
MI-CL A-4 100 100 60-75 0. 63-2. 0 . 22 6, 1-6.5 |} Low. 
CL or ML A-6 or A-4 100 100 50-80 0. 63-2. 0 . 18 6. 1-6. 5 | Low. 
MI-CL A-7 100 100 85-95 0. 2-0. 63 . 16 6, 6-7. 3 | Moderate. 
CL A-6 100 95-100 70-90 0. 63-2. 0 . 18 37. 4-8. 0 | Moderate. 
SM A-2 95-100 95-100 15-30 6. 3-20. 0 . 10 5. 1-5. 5 | Low. 
SP or SP-SM A-3 95-100 95-100 0-10 6. 3-20. 0 . 05 5. 6-6. 0 | Low. 
SM or SC A-2 or A-4 75-85 70-80 30-45 6. 3-20. 0 212 5. 6-6. 0 | Low. 
SP-SM or SP A-3 or A-1 55-80 50-70 0-10 6, 3-20. 0 . 02 37, 4-8. 0 | Low. 
SM A-2 or A-4 100 95-100 25-50 2, 0-6. 3 .12 5, 6-6. 5 | Low. 
SM A-2 95-100 90-100 20-35 0. 63-2. 0 . 10 5, 6-7. 3 | Low. 
CL A-6 95-100 90-100 70-85 0. 2-0. 63 16 37. 4-8.0 | Moderate. 
SM A-2 100 100 15-35 6. 3-20. 0 12 6. 6-7. 3 | Low. 
SM A-2 95-100 95-100 15-30 6. 3-20. 0 07 5. 6-7. 3 | Low. 
CL A-6 100 95-100 70-90 0. 2-0. 63 16 37, 4-8. 0 | Moderate. 
ML-CL A-4 100 100 65-90 0. 63-2, 0 . 18 6. 6-7. 3 | Low. 
CL A-6 100 100 80-95 0. 63-2. 0 . 18 7. 4-7. 8 | Moderate. 
ML and ML-CL | A-4 100 95-100 60-80 0. 63-2. 0 . 16 7. 4-7. 8 | Low. 
Pt = | [beta econ See Cee Jena |e tes ety lo 6. 3-20, 0 . 50 5. 6-6. 5 | Variable. 
SM A-2 100 100 15-35 2. 0~6. 3 .12 6. 6-7. 3 | Low. 
SM A-2 100 100 15-25 2. 0-6. 3 . 10 6. 1-8. 0 | Low. 
SM A-2 100 100 15-25 6. 3-20. 0 10 6, 6-7. 5 | Low. 
SP or SM A-2 or A-3 100 100 0-15 6. 8-20. 0 03 5. 6-6. 5 | Low. 
SM A-2 95-100 90-100 10-25 6, 3-20. 0 12 6. 1-6. 5 | Low. 
ML A~4 100 100 55-70 0, 63-2. 0 21 7. 4-7. 8 | Low. 
SM or ML A-4 100 100 35-55 0. 63-6. 3 15 7. 9-8. 0 | Low. 
ML A-4 100 95-100 60-70 0. 63-2. 0 18 4. 5-7.3 | Low. 
CL A-6 95-100 95-100 65-80 0. 63-2, 0 18 5, 1-6. 5 | Moderate. 
ML-CL or CL A-4 or A-6 90-95 85-95 60-80 0. 63-2. 0 16 37. 4-8. 0 | Low to moderate. 
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Soil series and map symbols 


Croswell: CrB, CwB.._--------------------------- 
For Au Gres part of CwB, see AmB and AsB 
under Au Gres series. 
Deer Park: DpB, DpD, DpF-_.---.--.-------------- 


Edwards: Ed....-.------------------------------ 


Gilford: “Gd occc es fs eee tee ie ene eee eee cease 


Gladwin: GeA, GeB__--------.------------------- 


Glendora; Gl_.---------------------------------- 


Granby: Gm, Gn_----------------------+---------- 


Gravel pits: Gr. 
No estimates of properties. Onsite investigation 
needed. 


Hettinger: Hg----------------------------------- 


Hillsdale: HIB, HIC_._--------------------------- 


Houghton..-------------------------+----+------- 
Mapped only in a complex with Adrian soils. 


Tosco: loA, lrA, IsB.---------------------------- 
For Allendale part of [rA, see Allendale series. For 
Belding part of IsB, see Belding series. 


Kalkaska:: (KaCocscc- +22 i se2es Jace seess ee cses 


Kawkawlin: KnA, KnB__-.--.~------------------- 


Kibbie: KoA, KoB_------------------------------ 


Tareta® lie et oe ee bs eee oe eee ene ee 


Lake beaches: Lb. 
No estimates of properties. Onsite investigation 
needed. 


See footnotes at end of table. 


SOIL SURVEY 


Depth to 
seasonal 
high 
water 
table ! 


Feet 
2-3 


44> 


<1 


2<1 


<i 


<1 


4+ 


1-2 


4+ 


1-2 


1-2 


<1 


TaBLe 4.—Estimated engineering 


Classification 
Depth |__ an 
from 
surface USDA texture 
Inches 

- BAO 2 sec ten aca dle Bab eat ee Lag Rete 
0266: |. Satidiac. ccc lees cewose ce ashen ieSstceeSekwesenod ¥ 
0-30 | Muck and peat__._.___-.------------------------ 
30-60 ATL ose esse oe ase Go cee viasemee oo MS 
0-12 | Sandy loam and loamy sand__-.--_-----.---------- 
12-38 | Gravelly sandy clay loam and heavy sandy loam__-_- 
38-60 | Gravel and coarse sand____...--------------.---- 
0=19:-| Sandy loamec. 22. s set cesetesecto heen ache bee 

12-31 | Sandy loam and loamy sand_--- 
31-66 | Sand and gravel__._.---------------------------- 
0-11 | Sandy loam and loamy sand_-_----.--------------- 
11-17 |‘ Loamy sands... 2. soso. csc ue st eee eee oe 
17-26 | Gravelly sandy loam_.-..------------------------ 
26-60 | Coarse sand and gravel__...---------------------- 
0=10: | Sandy laoms 2224-5. 5 teh ee oe Spee esse teen 
10-25. |. Loamy sand 2 tose cen k Ulsceo cee led 
95-50. | SANG sesse wot ee obese de ees ceded tee wees 
0-10.) Loamy sand:.. 2s sense cess ec dec dcec bebe ce een 
10°60: || Sandeccc cote ssete se eben esas ee 
0-11 | Loam and silt loam__-_-----.--------------------- 
11-32 | Silty clay loam_..___---------------------------- 
32-50 | Silty clay loam and thin layers of silt._..--..------ 
0-11, | Sandy loam... 22h 2ceecsesseesdetdcouscnda seen ee 
11-23 | Sandy loam and sandy clay loam_.__---.---------- 
99-78.) Sandy loam-.22--o-2 csccclSee cece e ce iesee tes 
0-60 | Muck over peat.__..-----------.---------------- 
0-31 | Loamy sand and sand__-_.---------------------- 
31-60 | Clay loam and silty clay loam.-_--_...--~-----~-- 
nT. (Band coe a ae ed ee en tal el dare eg 
7-66 | Sand, weakly cemented in spots_--...----------.-- 
0-7 Loam. = G22 os an hole eae ee ee teks cece cette scs 
7-24. | Loam and heavy elay loam-_-----.---------------- 
94-50 || Clay loamn<2.. 2.2008 (ech ee a ee ee 
O=10 eames et succes be aes e ode seer ete 
10-80 || Silt loam= =~ 5-2 2snsc i cate lee ec ee eecasseeteesst 
30-50 | Silt and very fine sand___------.---.------------- 
O-14 Silt Wate occ wees nce u ae cee yee ease eyes 
14-38 | Light silty clay loam and silt loam___-._..--------- 
38-66 | Sand and fine gravel__.-..----------------------- 


properties of the soils—Continued 


OTTAWA COUNTY, MICHIGAN 


Classi fication—Continued 


Percentage passing sieve— 


Unified AASHO No. 4 No. 10 No. 200 
SP-5M A-3 100 95-100 5-10 
SP or SP-SM A~3 or A-1 100 95-100 0-10 


SM 
SC or SM-SC 
GP or SP 


SM 
SM 
SP or SP-SM 


SM or 8C 


ML 

CL 

ML-CL 

SM 

8M, SC, or CL 
SM 

Pt 


SM or SP-SM 
CL 


SP 

SP 

ML 

CL or ML 
CL 

ML or CL 
ML or CL 
ML or 8M 
ML 

CL 

SP or SP-SM 


A-2 or A-6 


422-714—72—_7 


Permea- 
bility 


Inches per 
hour 


6. 3-20. 0 


08 08 


CoO SOO aaeo 


Available 
water 
capacity 


Inches per 
inch of soit 


0. 04 


Shrink-swell 


95 


Reaction potential 
pH 
4. 5-6. 0 | Low. 
5. 6-6. Low. 
5. 6-7. 3 | Variable. 
@) Variable. 
5. 1-6. 0 | Low. 
5. 6-6. 5 | Moderate. 
6. 6-7. 3 | Low. 
6. 1-6. 5 | Low. 
5. 6-6. 5 | Low. 
6. 1~7.8 | Low. 
5. 6-6. 0 | Low 
6. 1-6.5 | Low 
6. 6-7. 3 | Low 
37, 4-8:0 | Low 
6. 1-6. 5 | Low 
6. 6-7. 3 | Low 
7.4-7.8 | Low 
6. 6-7. 3 | Low 
6. 1-7.3 | Low 
6. 6-7. 3 | Low. 
37, 4-8. 0 | Moderate. 
37.4-8.0 | Moderate. 
4. 5-5. 5 | Low. 
<4. 5 | Low to moderate. 
4. 0-6.0 | Low. 
6. 1-7. 3 | Variable. 
5, 6-6. 5 | Low. 
37. 4-8. 0 | Moderate. 
5. 6-6. 5 | Low. 
5. 1-6. 5 | Low. 
6. 6-7. 3 | Low. 
6. 6-7. 3 | Moderate. 
2 7,4-8.0 | Moderate. 
6. 6-7. 3 | Low. 
6. 1-7.8 | Low. 
7.9-8.0 | Low. 
6. 6-7. 8 | Low. 
3 6. 6-8. 0 | Low to moderate. 
37, 4-8.0 | Low. 
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SOIL SURVEY 


Tasie 4.—Estimated engineering 


a 


Soil series and’ map symbols 


Linwood: Lsg_..---------------------0--- ee een ene 


Made land: Ma. rare . 
No estimates of properties. Onsite investigation 
needed. 


Mancelona: McA, McB, McC.-------------------- 


Marsh: Me. ee 
No estimates of properties. Onsite investigation 
needed. 


Matherton: 


Menominee: MmB, MmC_-_----------------------- 


Metamora: MnA, MnB_-------------------------- 


Miami: MoB, MoC, MoD, MoF.-...--------------- 


Montcalm: MrA, MrB, MrC_-.------------------- 


Morley: MtB, MtC2, MtE2, MuD3, MuF3..-.------ 


Nester; NeB, NeC, NeD, NeE, NeF, NsC3, NsD3, 
NsE3, NsF3. 


Newaygo: 


Oshtemo: OsA, OsB, OsC, OsD_._-.--------------- 


Owosso: OwB_...-------------------------------- 


Pinconning: Pn, Pr..---------------=-------77--- 
For Breckenridge part of Pr, see Breckenridge 
series. 


Riehter: RecA, ReB._.---------------------------- 


Rubicon: RsB, RsD, RsF_-..--.------------------ 


See footnotes at end of table, 


Feet 
0 


4+ 


3+ 


1-2 


3+ 


4+ 


2-3-+ 
2-34 
4+ 
4+ 
3+ 


<1 


4+ 


Depth 
from 
surface 


“Sandy clay loam and gravelly clay loam_.--.------- 


Classification 


USDA texture 


Muck and peat..--_.-.-------------------------- 
Loam oe eee betas bec. Hates see ae 


Loamy sand and sandy loam__.._----------------- 
Loamy sand and sand 
Sandy clay loami__.--.-------------------------- 
Coarse sand and gravel___-__--------------------- 


Sandy loam__...---------~---------------------- 


Fine gravel and sand.___..----.------------------ 
Loamy sand_.____------------------------------ 
Sand and a few thin layers of loamy sand_._.----_- 
Clay loam and sandy clay loam_.__.-------------- 


Sandy loam and loamy sand_.-.------------------ 
Sandy clay loam and silty clay loam_.._.---------- 


Light clay loam... 
Loam. 2siesebesiee et eeedeok Joe Se sSc see sss 


Loamy sand____.----.-------------------------- 

send and thin layers of loamy sand and light sandy 
oam, 

Sandy loam___-_--------------------+------------ 

Loamy sand.....------------------------------- 


DGatie ca tecoek ees sckeedecnevecostoe Sb esc sate 
Clay loam and heavy clay loam__.-.-------------- 
Clay: loam: < 22. 2esce se sesscsvi ene oekt ene st sce 


Heavy clay loam___---.------------------------- 
Clay loam. .-22s2+-252-se- se +c seen --e-sees- 


Sandy loam_-----.------------------------------ 
Light clay loam. - 
Sand and gravel..------------------------------- 


Sandy loam and loamy sand.--------------------- 
Sandy loam and sandy clay loam_-_----~----------- 
Coarse sand____..------------------------------ 


Sandy loam and loamy fine sand... ---------------- 
Sandy clay loam_-__-.---------------------------- 
Claiy- dans. .'22 aa Se ol os eeee ete sess 


Sandy loam and loamy sand- --.--.---------------- 
Sand! ccceecueseeotee tec steltesssieessecthose 
Silty clay 2.2-3-¢--4-s- see ese ede sec seeee eles 


Sandy loam and loamy sand__._..----------------- 
Stratified fine sandy loam and loamy fine sand.----- 


properties of the soils—Continued 


ea 


Percentage passing sieve— 


Unified 


Pt 
CL or ML-CL 


8M 
8M 


sc 
SP-SM or SP 


ML 
SM 
SC or CL 
GP or SP 


SM 
SP or SP-SM 
CL 
SM 
cL 


ML-CL 
CL 
ML or CL 


SM 
SM or SP-SM 


SM 
SP-SM or SP 
ML 


CL or CH 
ML or CL 


ML 
CL or CH 
CL 


SM 
SC or CL 
GP or SP 


SM 
§M or SC 
SP-SM or SP 


SM 

SP-SM 

CH or CL 
SM 

SM and ML 
SP 


Classification— Continued 


AASHO 


A-4 or A-6 


A-2 
A-2 
A-6 
A-1 


A-4 
A-2 
A-6 
A-1 or A-3 


A-2 
A-3 
A-6 


A-2 
A-6 


A-4 
A-6 
A-4 or A-6 


A-2 
A-2 or A-3 


A-2 or A-4 
A-2 


A-4 
A-6 or A-7 
A-6 


A-4 
A-6 or A-7 
A-6 


A-2 
A-6 
A-1 


A-2 
A-2 or A-4 
A-1 


A-2 
A-2 or A-6 
A-6 


A-2 or A-4 
A-3 
A-7 


A-2 or A-4 
A-2 and A-4 


A-3 


No. 4 


OTTAWA COUNTY, MICHIGAN 


No. 10 


No. 200 


Permea- 
bility 


Inches per 
hour 


6, 3-20. 0 
0. 63-2. 0 


Oooo 
BBE 
be 
oo 


1 


Pr PH 
P Pw 


S 
> 
oo 
| 
2 
o 


22 
Rat ae 
Sy SON Bo wy 
ww wo 


mw ofS 
i ee 
ao oo 


OW A2BO MNO 


0. 63-2, 0 


2, 0-6. 3 
6. 8-20. 0 
0, 06-0. 2 


2. 0-6. 3 
0. 63-2. 0 


6, 8-20. 0 


Available 
water 
capacity 


Inches per 
inch of soit 

0. 50 
14 


Reaction 


ao CWW CHWwW MAIN CWO COMM GOW oo ow omw own ScCOW CWO 


T 
- 
o 
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Shrink-swell 
potential 


Variable. 
ow. 


Low. 
Low. 
Moderate. 
Low. 


Low. 
Moderate. 
Low. 


Low. 
Low. 
Moderate. 


Low. 
Moderate. 


Low. 
Moderate. 
Low to moderate. 


Low. 
Low. 


Low. 
Low. 


Low. 
Moderate to high. 
Moderate. 


Low. 
Moderate to high. 
Moderate. 


Low. 
Moderate. 
Low. 


Low. 
Low to moderate. 
Low. 


Low. 
Moderate, 
Moderate. 


Low. 
Low. 
High. 


Low. 
Low. 


Low. 
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SOIL SURVEY 


TaBLE 4,—Estimated engineering 


Depth to Classification 
seasonal Depth — 
Soil series and map symbols high from 
water surface USDA texture 
table ! 
Sand pits: &d. 
No estimates of properties. Onsite investigation 
needed. 
Feei Inches 
Saugatuck.___------------------------------------ <1-2 0-9 | Fine sand and sand..---------------------------- 
Mapped only in a complex with Au Gres soils. 9-19 | Cemented fine sand___--.------------------------- 
19-60 | Fine sand___.__--_----------------------------- 
Selkirk: SeA, SeB---.---------------------------- 1-2 0-12 | Loam and silty clay loam....--__----------------- 
12-22 | Silty’ ¢lay:<<.2 05. -s--cssc scence eecter ses aels 
22-50 | Silty clay.....---------------------------------- 
Shoals; Shis.2. ss222¢esedesesedsee sees ese eet 21-2 0-16 | Silt loam and loam__.--------------------------- 
16-43 | Silty clay loam....-__..------------------------- 
43-60 | Fine sandy loam.._-.-.-------------------------- 
Sins: (SMiatiesuetectaeccbteesueecedeetuassseeses <1 0-9 Loam: ot 3.ee ewe oot Soe se ees eseeetecses 
9-30 | Clay loam and heavy clay loam.-_--.-------------- 
30-50 | Clay loam___.---------------------------------- 
Blonne. “Situs oeide cde sceyuen cwasiiy & pee S ase. 21 Q212" | Didaitie. 23a eaten sh ee ese eee 
12-42 | Silt loam and light silty clay loam.-..------------- 
42=60:|) ligaiin ote coos zees tele oeaees ee eee eee 
Spinks: SpA, SpB, SpC, SsD, SsE, SsF------------ 4+ 0-21 | Loamy sand and sand. .------.------------------- 
For Montcalm part of SsD, SsE, and SsF, see 21-58 | Stratified sand and loamy sand_..--.-------------- 
Montcalm series. 58-66 | Loamy sand__---------------------------------- 
Toledo: “Tesee.-.cecescse 2 -eeeeeee eee esses see ee <1 0-12 | Silty clay loam____--_-..------------------------ 
12-24 | Silty clay._._..--------------------------------- 
24-60 | Stratified silty clay loam and silty clay..-.--------- 
Tonkey: To..----------------------------------- <1 0-26 | Sandy loam_____.-----.------------------------- 
26-50 | Stratified sandy loam and loamy fine sand__-------- 
Tuscola: Ts Blsco2----escnceesssieocesseeee ss cess 2-3 0-11 | Fine sandy loam__.----------------------------- 
11-30 | Stratified loam and silty clay loam_-__...-.--------- 
30-50 | Stratified silt loam and silt...--.-.--------------- 
Ubly: UIA, UIB, UIC___...----------------------- 2-34 0-21 | Sandy loam and loamy fine sand_-.---------------- 
21-88 | Sandy clay loam. _-__---------------------------- 
88-60 | Clay loam___....------------------------------- 
Wallkill: Wa. .-__.------------------------------ 20 0-24 | Silt loam and silty clay loam-_..._----------------- 
24-60 | Peat and muck_..._..--------------------------- 
Warners: Wm..--------------------------------- 0 025.5 | Muck i250 52652 secttes sccessiceges esac telhe- 
6-603) Marloe.es elo lce kane oleate seats soca reek ce 
Wasepi: WsA--.-.------------------------------- 1-2 0-12 | Sandy loam_____---.---------------------------- 
12-26 | Sandy loam___..-------------------------------- 
26-50 | Gravelly loamy sand, sand, and gravel__.-_-------- 
Washtenaw: Wt _-.-_---------------------------=- <i 0-27 
27-50 


Wind eroded land, sloping: WuC. 
No estimates of properties. Onsite investigation 
needed. 


1 Assuming no artificial drainage. 2 Subject to flooding. 


3 Caleareous. 


4 Variable, 


OTTAWA COUNTY, MICHIGAN 99 


properties of the soils—Continued 


Classification—Continued Percentage passing sieve— 
net . Permea- Available Shrink-swell 
bility water Reaction potential 
Unified AASHO No. 4 No. 10 No. 200 capacity 
Inches per Inches per 
hour inch of soil pH 
SP A-3 100 95-100 0-5 6. 3-20. 0 0. 06 4. 5-5. 0 | Low. 
SP or SP-SM A-3 100 95-100 0-10 0. 06-0. 2 . 04 4. 5-5. 0 | Low. 
SP or SP-SM A-3 100 95-100 0-10 6. 3-20. 0 . 04 4, 5-5. 5 | Low. 
ML-CL A-4 or A-6 100 100 60-75 0. 63-2. 0 18 6. 6-7. 8 | Moderate. 
CH A-7 100 100 80-90 0. 06-0. 2 14 7.4-7.8 | High. 
CH A-7 100 95-100 80-95 0. 06-0. 2 14 37, 4-8.0 | High. 
ML A-4 100 100 60-90 0. 63-2. 0 . 20 7. 9-8. 0 | Low. 
ML-CL A-6 100 100 80-90 0. 2-0. 63 18 7.4-8.0 | Moderate. 
8M A-4 100 100 25-50 0. 63-2, 0 .12 7,9-8.0 | Low. 
ML-CL A-4 100 100 60-70 0. 63-2. 0 .18 6. 6-7. 3 | Moderate. 
CL or CH A-6 or A-7 100 100 70-90 0, 2-0. 63 18 7. 4-7. 8 | Moderate to high. 
CL A-6 100 95-100 70-85 0. 2-0. 63 16 37, 4-8. 0 | Moderate. 
ML A-4 100 95-100 55-65 0. 63-2, 0 . 18 6. 6-7. 3 | Low. 
ML-CL or ML A-4 or A-6 100 95-100 75-90 0. 2-0. 63 - 18 7. 4-8. 0 | Low to moderate. 
ML-CL A-4 100 100 60-90 0. 63-2. 0 . 16 7.9-8.0 | Low. 
58M A-2 100 100 10-20 6. 3-20. 0 . 06 5. 6-6. 5 | Low. 
SM or SP-SM A-2 100 100 10-25 6. 3-20. 0 . 06 5. 6-6.0 | Low. 
8M A-2 100 100 15-35 6. 3-20, 0 . 04 7.4-7.8 | Low. 
CL or CH A-7 100 100 80-95 0. 2-0. 63 . 18 7. 4-7.8 | High. 
CL or CH A-7 100 100 80-95 0. 06-0, 2 14 7. 9-8. 0 | High. 
CL or CH A-7 100 95-100 75-95 0. 06-0. 2 16 37, 9-8.0 | High. 
SM A~2 100 100 20-35 2. 0-6, 3 14 5. 6-6. 5 | Low. 
SM or ML A-4 100 95-100 35-60 0. 63-2. 0 12 6. 1-7. 8 | Low. 
SM or ML A-4 100 100 35-60 2. 0-6. 3 16 5, 1-6.5 | Low. 
ML or CL A-4 or A-6 100 100 55-90 0. 2-2. 0 18 4, 5-5.5 | Low to moderate. 
ML A-4 100 95-100 65-95 0. 63-2, 0 18 | 6. 6-8. 0 | Low. 
SM A-2 95-100 95-100 15-35 2. 0-6. 3 12 5, 6-6. 5 | Low. 
CL or SC A-6 100 95-100 35-55 0. 63-2. 0 16 5. 6-6. 0 | Moderate. 
CL A-6 85-95 80-95 60-90 0. 2-0. 63 16 37, 4-8.0 | Moderate. 
| ML-CL or ML A-4 or A-6 100 100 65-95 0, 63-2, 0 20 6. 6-7. 3 | Low to moderate. 
Pt 4 50 6. 6-7. 3 | Variable. 
Pi . 50 7. 9-8, 0 | Variable. 
sitesi tied ek ees (4) (3) Variable. 
SM. 12 6. 1-7. 3 | Low. 
SM or SC 10 5. 6-7. 8 | Low. 
SP-SM or SM . 04 37, 4-8, 0 | Low. 
ML-CL A-4 100 100 55-80 0. 63-2. 0 . 20 6. 1-7. 3 | Low. 
CL or ML-CL A-6 or A-4 100 100 70-90 0. 2-0. 63 . 16 6. 6-7. 8 | Low to moderate. 
| 
/ 
if 
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TABLE 5.—Engineering interpretations for 


Suitability as source of— 


Soil series and 


map symbols 
Topsoil Sand Gravel Road fill for highway Impermeable material 
subgrade 

Adrian: Ad, Ah__---_. Poor: erodible; Fair; sandy Not suitable. _| Surface layers not Not suitable: unstable 

For Houghton part readily oxi- material at suitable: organic organie material over 

of Ah, see dized. Fair a depth of material; unstable; rapidly permeable 
Houghton series. to good if 12 to 42 highly compressible. sand. 

mixed with inches; ex- Underlying material 

mineral cavation fair: sandy texture; 

material. difficult excavation difficult 

High water because of because of high 

table. high water water table. 

table. 

Algansee: Ak____-..-- Very poor: Fair: con- Not suitable__| Fair to good: low Not suitable to fair: 
sandy texture; siderable shrink-swell potential; sandy texture; rapid 
droughtiness ; fines; fair to good bearing permeability. 
flood hazard; stratified. capacity. 
seasonal high 
water table. 

Allendale: AIA....---- Poor: sandy Fair: 18 to Not suitable_.| Uppermost 18 to 40 Uppermost 18 to 40 
texture; 40 inches of inches fair: low inches not suitable: 
droughtiness; sandy mate- shrink-swell potential; sandy texture; rapid 
low organic- rial; some fair to good bearing permeability. 
matter content; fines; ex- capacity. Material at greater 
seasonal high cavation Material at greater depths fair: poor 
water table. difficult depths poor: high workability; poor 

when water shrink-swell potential; compaction 
table is high. poor workability; characteristics. 
poor compaction 
characteristics. 

Au Gres: 

AmB, AsB....----- Very poor: Good: poorly Not suitable__| Fair to good: low Not suitable: sandy 

For Saugatuck part sandy texture; graded sandy shrink-swell potential; texture; rapid per- 

of AsB, see droughtiness; material to seasonal high water meability. 
Saugatuck series. low organic- a depth of 60 table. 
matter content; inches; exca- 
seasonal high vation dif- 
water table. ficult when 
water table is 
high. 

ArBececeweeccccne Very poor: Fair: limited Not suitable__]| Uppermost 42 to 66 Uppermost 42 to 66 
sandy texture; amount of inches fair to good: inches not suitable: 
droughtiness; poorly graded low shrink-swell sandy texture; rapid 
low organic- sandy mate- potential. permeability. 
matter con- rial to a depth Material at greater Material at greater 
tent; seasonal of 42 to 66 depths poor to fair: depths good: loamy 
high water inches. loamy texture; mod- texture; fair work- 
table. erate shrink-swell ability. 

potential; fair work- 
ability. 

Belding: BeA, BeB__..| Fair: medium Not suitable.___| Not suitable._| Uppermost 18 to 40 Good: good work- 
organic-matter inches good: low ability to a depth of 
content; sea- shrink-swell potential. 18 to 40 inches; poor 
sonal high Material at greater workability at greater 
water table. depths poor to fair: depths when wet. 

moderate shrink-swell 
potential; poor bear- 
ing capacity. 

Blount: BIA, BIB... Fair: 8 to 10 Not suitable__..| Not suitable._| Poor to fair: moderate | Good: fair workability; 
inches thick; shrink-swell potential; fair compaction 
loamy texture; fair workability; fair characteristics. 
crusts slightly pompaeion character- 

istics. 


upon drying; 
seasonal high 
water table. 


OTTAWA COUNTY, MICHIGAN 


roadbuilding and community development 


Highway location 


High water table; 
unstable organic 
material must be 
removed; sandy 
substratum. 


Seasonal high water 
table; flood hazard; 
fair to good bearing 
capacity. 


Seasonal high water 
table; plastic, clayey 
material at a 
depth of 18 to 40 
inches; unstable 
and slippery when 
wet; seepage on side 
slopes; hazard of 
frost heave, 


Seasonal high water 
table; sandy material 
liquefies and flows 
when wet. 


Seasonal high water 
table; sandy material 
liquefies and flows 
when wet; hazard of 
frost heave in sub- 
stratum, 


Seasonal high water. 
table; wetness hinders 
construction in some 
areas. 


Seasonal high water 
table hinders con- 
struction in some 
areas. 


Soil properties affecting— 


Foundations for low 
buildings 


High water table; 12 to 
42 inches of unstable 
organic material; 
substratum has low 
shrink-swell potential 


and low compressibility 


and liquefies and 
flows when wet. 


Seasonal high water 
table; low shrink- 
swell potential; low 
compressibility; may 
liquefy and flow 
when wet. 


Seasonal high water 
table; high shrink- 
swell potential; high 
compressibility; low 
shear strength; hazard 
of frost heave. 


Seasonal high water 
table; low shrink-swell 
potential; very low 
compressibility; fair 
to good shear strength; 
liquefies and flows 
when wet. 


Seasonal high water 
table; hazard of frost 
heave; moderate 
shrink-swell potential. 


Seasonal high water 
table; hazard of frost 
heave; liquefies and 
flows when wet; mod= 
erate shrink-swell 
potential. 


Seasonal high water 
table; moderate 
shrink-swell potential; 
medium compress- 
ibility; medium shear 
strength. 


Winter grading 


High water table; 
unstable organic 
material. 


High moisture con- 
tent hinders 
operations at times. 


High moisture con- 
tent often hinders 
operations; poor 
stability upon 
thawing. 


High moisture con- 
tent often hinders 
Operationss 


Seasonal high water 
table; poor stability 
upon thawing. 


Moisture content often 
too high for good 
compaction; poor 
stability upon 
thawing. 


Moisture content often 
too high for good 
compaction; poor 
stability upon 
thawing. 


Corrosivity 
Uncoated Concrete 
steel 
High...-__. Low...---- 
Moderate.._| Low. _.---- 
High_.--.-- Low....... 
Low.ene=--| Moderate. 
Moderate...| Moderate... 
High..__..- Low....-.- 
High....... Low. --..-- 
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Severe: 


Severe: 


Severe: 


Severe: 


Severe: 


Limitations for use as 
sewage-disposal field 


high water 
table; unstable organic 
material; saturated in 
wet weather. 


seasonal high 
water table; flood 
hazard; possibility 

of contaminating 
shallow water supplies. 
Onsite investigation 
needed. 


seasonal high 
water table; slowly 
permeable material at 
a depth of 18 to 40 
inches; seepage on 
slopes. Onsite investi- 
gation needed, 


Severe: seasonal high 
water table;.rapid 
percolation; possi- 
bility of contaminating 
water supplies. Onsite 
investigation neeed. 


Severe: seasonal high 
water table; rapid 
percolation; possi- 
bility of contaminat- 
ing water supplies. 
Onsite investigation 
needed. 


seasonal high 
water table; moderately 
slowly permeable 
material at a depth of 
18 to 40 inches. On- 
site investigation 
needed. 


seasonal high 
water table; moderately 
slowly permeable 
material within 24 
inches of the surface 
Onsite investigation 
needed. 
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TaBLE 5.—Engineering interpretations for 


Suitability as source of— 
Soil series and 
map symbols 
Topsoil Sand Gravel Road fill for highway Impermeable material 
subgrade 
Blown-out land: BoB, 
BoF 
Onsite investiga- 
tion needed. 

Bowers: BpA, BpB_...| Good: seasonal Not suitable____] Not suitable__| Poor to fair: moderate | Good: seasonal high 
high water shrink-swell potential; water table; poor to 
table; crusts poor to fair worka- fair workability; poor 
slightly upon bility; poor to fair to fair compaction 
drying. compaction character- characteristics. 

istics. 

Boyer: BrA,BrB, BrC_| Poor: drough- Good: sand Fair; more Good; low shrink- Uppermost 24 to 42 
tiness; low with some than 50 swell potential; sandy inches fair to good. 
organic-matter fines and percent and gravelly material Lower layers not suit~ 
content; gravel gravel. sand with good for subgrade. able: sandy and 
and cobble- some fines. gravelly texture; 
stones on the rapid permeability; 
surface in many piping hazard. 
areas. 

Breckenridge: Bu-.-.- Good: 6 to 8 Not suitable____| Not suitable._| Uppermost 18 to 42 Uppermost 18 to 42 
inches thick; inches fair: low inches fair: low 
medium to high shrink-swell potential. shrink-swell potential ; 
organic-matter Material at greater fair to good work- 
content. depths poor to fair: ability. 

moderate shrink-swell | Material at greater 

potential; wetness depths good: moder- 

hinders excavation. ate shrink-swell 
potential; fair work- 
ability; high water 
table. 

Brevort: By... -..--- Fair; 5 to 8 Fair; limited Not suitable__| Uppermost 18 to 40 Uppermost 18 to 40 
inches thick; amount to a inches fair to goad: inches not suitable: 
droughtiness; depth of 18 low shrink-swell po- sandy texture; rapid 
medium to high to 40 inches. tential. permeability. 
organic-matter Material at greater Material at lower depths 
content. depths poor to fair: good: loamy texture; 

loamy texture; moderate fair workability. 
shrink-swell potential; 
fair workability. 

Bruce: By __-.-------- Good: erodible; Not suitable.__.| Not suitable_.| Poor: low to moderate | Fair: liquefies and flows 
medium to high shrink-swell potential; when wet; high water 
organic-matter liquefies and flows table. 
content; high when wet; high water 
water table. table. 

Carlisle: Cc.....------ Poor: erodible; Not suitable___.; Not suitable._| Not suitable: organic Not suitable: organic 


Ceresco: Ce_---.------ 


Chelsea: 
CIB. 


ChB, ChC, 


Fair: 


Poor: 


readily oxidized. 
Fair to good if 
mixed with 
mineral material. 
High water 
table. 


sandy 
layers; flood 
hazard; seasonal 
high water ta- 
ble. 


6 to 8 
inches thick; 
sandy texture; 
droughtiness; 
low organic- 
matter content. 


Not suitable __. 


Good: sandy 
texture; thin 
layers of un- 
suitable ma- 
terial. 


Not suitable __ 


Not suitable__ 


material; unstable; 
very highly compressi- 
ble. 


Fair to good: low 
shrink-swell potential. 


Fair to good: low 
shrink-swell potential. 


material; unstable; 
vely highly compressi- 
le. 


Fair: possible seepage; 
piping hazard. 


Not suitable: sandy 
texture; rapid perme- 
ability; piping hazard. 


OTTAWA COUNTY, MICHIGAN 


roadbuilding and community development—Continued 


Soil properties affecting— 


Highway location 


Seasonal high water 
table hinders construc- 
tion in some areas; 
hazard of frost heave. 


Cuts and fills needed in 
many places. Sub- 
stratum a good source 
of fill and subbase 
material. 


High water table; wet- 
ness hinders construc- 
tion. 


High water table; hazard 
of frost heave in sub- 
stratum. 


High water table; sub- 
stratum liquefies and 
flows when wet. 


High water table; un- 
stable organic material 
must be removed. 


Seasonal high water 
table; flood hazard. 


Sandy texture; easy to 
excavate but has poor 
trafficability ; hazard 
of soil blowing. 


422—714—72——_§ 


Foundations for low 
buildings 


Winter grading 


Seasonal high water 
table; moderate 
shrink-swell potential; 
medium compress- 
ibility; medium shear 
strength. 


Low shrink-swell poten- 
tial; very low com- 
pressibility; medium 
to high shear strength. 


High water table; moder- 
ate shrink-swell 
potential; medium 
compressibility ; 
medium shear strength. 


High water table; moder- 
ate shrink-swell 
potential; medium 
shear strength; medium 
compressibility. 


High water table; low 
shrink-swell potential; 
low compressibility; 
medium shear strength; 
liquefies and flows 
when wet. 


High water table; insta- 
bility; very high com- 
pressibility. 


Seasonal high water 
table; low shrink- 
swell potential; low 
compressibility; lique- 
fies and flows when 
wet. 


Low shrink-swell poten- 
tial; very low com- 
pressibility. 


Moisture content often 
too high for good 
compaction; poor 
stability upon 
thawing. 


Moisture content 
usually low to 
medium; fair 
stability upon 
thawing. 


High water table; 
poor stability upon 
thawing. 


High water table; 
moisture content 
often too high for 
good compaction; 
poor stability upon 
thawing. 


High water table; 
poor stability upon 
thawing. 


High water table; un- 
stable organic 
material. 


High moisture con- 
tent hinders opera- 
tions at times. 


Sandy texture; mois- 
ture content usually 
low; good stability 
upon thawing. 


Corrosivity 


Uncoated 
steel 


Low to 
moderate. 


Moderate-_- 


Concrete 


Moderate__. 
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. Limitations for use as 


sewage-disposal field 


Severe: seasonal high 
water table; moderately 
slow permeability. 
Onsite investigation 
needed. 


Slight: rapid drainage 
at a depth of 24 to 42 
inches; some slopes of 
more than 10 percent; 
possibility of con- 
taminating shallow 
water supplies. 


Severe: high water 
table; moderately 
slowly permeable 
material at a depth of 
18 to 40 inches. 


Severe: moderately 
slowly permeable 
material at a depth of 
18 to 40 inches; high 
water table. 


Severe: high water 
table. 
Severe: unstable 


organic material; high 
water table; saturated 
in wet weather. 


Severe: seasonal high 
water table; flood ha- 
zard, Onsite investiga~- 
tion needed. 


Slight: possibility of 
contaminating shallow 
water supplies; some 
slopes of more than 10 
percent. 
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TaBLe 5.—Engineering interpretations for 


Suitability as source of— 


Soil series and 


map symbols 
Topsoil Sand Gravel Road fill for highway Impermeable material 
subgrade 

Cohoctah: Cm...---.. Fair: slight Not suitable._..| Not suitable__) Fair to good: low Fair: possible seepage; 
droughtiness; shrink-swell potential; high water table; 
medium or- high water table. piping hazard. 
ganic-matter 
content; flood 
hazard; high 
water table. 

Conover; CnB._..---- Good: 10 to 14 Not suitable__._| Not suitable..| Poor to fair: low to Good: fair workability; 
inches thick; moderate shrink-swell fair compaction char- 
loamy texture; potential; fair work-. acteristics. 
gravel and ability; fair compac- 
cobblestones on tion characteristics. 
surface in 
places. 

Croswell: CrB, CwB-_-| Very poor: 6 to Good: sandy Not suitable..| Fair to good: low Not suitable: sandy 

For Au Gres part 10 inches thick; texture to a shrink-swell potential. texture; rapid perme- 
of CwB, see Au sandy texture; depth of ability; piping hazard. 
Gres series. low organic- more than 60 

matter content; inches. 
droughtiness. 
Deer Park: DpB, Very poor: 6 to Good: sandy Not suitable..| Fair to good:. low Not suitable: sandy 

DpD, DpF. 8 inches thick; texture to a shrink-swell potential. texture; rapid perme- 
sandy texture; depth of more ability; piping hazard. 
low organic- than 60 
matter content; inches. 
droughtiness. 

Edwards: Ed..-_.--.- Poor: erodible; Not suitable. _.-) Not suitable._] Not suitable: organic Not suitable: organic 
readily oxidized. material over marl; material over marl; 
Fair to good unstable; highly unstable; highly 
if mixed with compressible; high compressible. 
mineral ma- water table. 
terial. High 
water table. 

Fox: FoB..-...------ Fair: low Good:  strati- Good: Uppermost 24 to 42 Uppermost 24 to 42 
organic-matter fied sand and stratified inches poor to fair: inches good: fair 
content; gravel gravel. sand and moderate shrink-swell workability; fair 
and cobble- gravel. potential; compaction charac- 
stones on Material at greater teristics. 
surface in depths good: sand Material at greater 
places. and gravel; low depths not suitable; 

shrink-swell poten- sand and gravel; 
tial; good for rapid permeability; 
subgrade. piping hazard. 

Gilford: Gd_..-------- Good: 10 to 14 Good: strati- | Fair: less Uppermost 18 to 40 Uppermost 18 to 40 
inches thick; fied sand and than 50 inches fair: low inches fair: low 
high organic- gravel; wet- percent shrink-swell shrink-swell 
matter content. ness hinders gravel; potential. potential. 

excavation wetness Material at greater Material at greater 
in many hinders depths good: sand depths not suitable: 
areas. excavation and gravel; low sand and gravel; 
in many shrink-swell poten- rapid permeability; 
areas. tial; wetness hinders piping hazard. 
excavation in many 
areas. 

Gladwin: GeA,GeB_--| Fair: 6 to 8 Good: sand Fair: less Uppermost 18 to 40 Uppermost 18 to 40 
inches thick; with some than 50 inches fair: low inches fair: low 
medium fines and percent shrink-swell shrink-swell 
organic-matter some gravel, gravel. potential. potential. 
content; Material at greater Material at greater 
seasonal high depths good: sand depths not suitable: 
water table. and gravel; low sand and gravel; 

shrink-swell poten- rapid permeability; 
tial; wetness hinders piping hazard. 
excavation. 


OTTAWA COUNTY, MICHIGAN 


roadbuilding and community development—Continued 


Highway location 


High water table; flood 
hazard. 


Seasonal high water 
table; wetness hinders 
construction in some 
areas; hazard of frost 
heave. 


Sandy texture; easy to 
excavate but has poor 
trafficability; hazard 
of soil blowing. 


Cuts and fills needed in 
many places; sandy 
texture; easy to exca- 
vate but has poor 
trafficability; hazard 
of soil blowing. 


High water table; 
unstable organic 
material must be 
removed; unstable 
substratum. 


Substratum a good 
source of fill and 
subbase material, 


High water table; 
wetness hinders 
construction. 


Seasonal high water 
table; wetness 
hinders construction 
at times. 


Soil properties affecting— 


Foundations for low 
buildings 


Winter grading 


High water table; low 
shrink-swell potential; 
low compressibility; 
medium to high shear 
strength; flood hazard. 


Seasonal high water 
table; low to moderate 
shrink-swell potential; 
medium compressi- 
bility ; medium shear 
strength. 


Low shrink-swell poten- 
tial; very low com- 
pressibility ; liquefies 
and flows when wet. 


Low shrink-swell poten- 
tial; very low com- 
pressibility. 


High water table; 12 to 
42 inches of unstable 
organic material over 
unstable marl; marl 
has poor shear 
strength. 


Low shrink-swell poten- 
tial; very low com- 
pressibility; medium 
to high shear 
strength. 


High water table; low 
shrink-swell poten- 
tial; very low com- 
pressibility ; fair to 
good shear strength; 
liquefies and flows 
when wet. 


Seasonal high water 
table; low shrink- 
swell potential; very 
low compressibility ; 
fair to good shear 
strength; liquefies and 
flows when wet. 


High water table: 
wetness hinders 
operations; poor 
stability upon 
thawing. 


Moisture content often 
too high for good 
compaction; poor 
stability upon 
thawing. 


Sandy texture; mois- 
ture content usually 
low; good stability 
upon thawing. 


Sandy texture; mois- 
ture content usually 
low; good stability 
upon thawing. 


High water table; 
12 to 42 inches of 
unstable organic 
material. 


Moisture content 
usually too high 
for good compac- 
tion; poor sta- 
bility upon 
thawing. 


High water table; 
wetness often 
hinders operations. 


High moisture con- 
tent hinders 
operations at 
times. 


Moderate-.- 
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Corrosivity 
Limitations for use as 
sewage-disposal field 
Uncoated Concrete 


stee. 


Severe: high water 
table; flood hazard; 
saturated in wet weath- 
er. 


Severe: seasonal high 
water table; moderate 
permeability. Onsite 
investigation needed. 


Slight to moderate: 
possibility of contami- 
nating shallow water 
supplies; water table 
within 3 feet of surface 
in wet weather. 


Slight: possibility -of 
contaminating shallow 
water supplies; 
slopes of more than 10 
percent. 


Severe: 12 to 42 inches 
of unstable organic 
material; high water 
table; saturated in 
wet weather. 


Slight: rapid drainage 
at a depth of 24 to 
42 inches; possibility 
of contaminating 
shallow water 
supplies. 


Low to 
moderate. 


Severe: high water 
table; saturated in 
wet weather; rapidly 
permeable sand and 
gravel at a depth of 
18 to 40 inches. 


Severe: seasonal high 
water table; very 
rapidly permeable 
sand and gravel at a 
depth of 18 to 40 
inches; possibility of 
contaminating shallow 
water supplies. On- 
site investigation 
needed. 


Moderate.._ 
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TasBLe 5.—Engineering interpretations for 


Soil series and 
map symbols 


Suitability as source of— 


Glendora: 


Granby: Gm, Gn_----. 


Gravel pits: Gr. 
Onsite investigation 


needed. 
Hettinger: Hg.------- 
Hillsdale: HIB, HIC_.- 
ao bebe deneseden 

apped only in a 


complex with 
Adrian soils. 


Tosco: oA, IrA, IsB--- 
For Allendale part 
of IrA, see 
Allendale series. 
For Belding 
part of IsB, see 
Belding series. 


Kalkaska: KaC_------ 


Kawkawlin: KnA, 


KnB. 


texture; medium 


organic-matter 
content; flood 
hazard; high 
water table. 


Good: sandy 
texture; high 
water table; 
medium to 
high organic- 
matter content; 
hazard of soil 
blowing. 


Fair: 6 to 10 
inches thick; 
loamy texture; 
high water 
table. 


Poor: low or- 
ganic-matter 
content; slight 
droughtiness. 


Poor: erodible; 
readily oxi- 
dized. Fair to 
good if mixed 
with mineral 
material. High. 
water table. 


Poor: 7 to 9 
inches thick; 
low organic- 
matter content; 
droughtiness. 


Very poor: 3 to 
8 inches thick; 
sandy texture; 
low organic- 
matter content; 
droughtiness. 


Fair: 6 to 10 
inches thick; 
loamy texture; 
slight crusting 
upon drying; 
seasonal high 
water table. 


fines; wetness 
hinders exca- 
vation in 
many areas. 


Good: sandy 
texture; wet- 
ness hinders 
excavation in 
many areas. 


Not suitable -_.. 


Not suitable---- 


Not suitable___- 


Fair: limited 
amount of 
sandy ma- 
terial to a 
depth of 18 
to 40 inches. 


Good: sandy 
texture to a 
depth of more 
than 60 
inches. 


Not suitable___. 


shrink-swell potential; 
high water table. 


Not suitable__) Fair to good: low 
shrink-swell potential; 


high water table. 


Not suitable._| Poor to fair: moderate 
shrink-swell potential; 


high water table. 


Not suitable__} Fair to good: low to 
moderate shrink-swell 
potential; good work- 
ability; good compac- 
tion characteristics. 

Not suitable_.| Not suitable: unstable; 


very highly compress- 
ible. 


Not suitable__| Uppermost 18 to 40 
inches fair to good: 
low shrink-swell 
potential. 

Material at greater 
depths poor to fair: 
loamy texture; 
moderate shrink-swell 
potential; fair work- 
ability; fair compac- 
tion characteristics. 

Not suitable__| Fair to good; low 
shrink-swell potential. 


Not suitable_.| Poor to fair: moderate 
shrink-swell potential; 
fair workability; 
fair compaction 
characteristics. 


Topsoil Sand Gravel Road fill for highway Impermeable material 
subgrade 
Gls ne ads Fair: sandy Fair: some Not suitable__| Fair to good: low Very poor: rapid per- 


meability; liqeufies 
and flows when wet. 


Not suitable: sandy 
texture; rapid per- 
meability; high water 
table; piping hazard. 


Good: poor to fair 
workability; poor to 
fair compaction 
characteristics. 


Fair to good: good 
workability; good com- 
paction characteristics. 


Not suitable: unstable; 
zeny highly compress- 
ible. 


Uppermost 18 to 40 
inches not suitable: 
sandy texture; rapid 
permeability. 

Material at greater 
depths good: loamy 
texture; fair work- 
ability; fair compaction 
characteristics. 


Not suitable: sandy 
texture; rapid permea- 
bility; piping hazard. 


Good: fair workability; 
fair compaction 
characteristics. 
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roadbuilding and community development—Continued 


Soil properties affecting— Corrosivity : 
oe Limitations for use as 
sewage-disposal field 
Highway location Foundations for low Winter grading Uncoated Concrete 
buildings steel 

High water table; flood High water table; low High water table; Moderate...| Low-.-..-- Severe: high water 

hazard. shrink-swell potential; wetness hinders table; flood hazard. 
low compressibility; operations. 
medium to high shear 
strength; flood hazard. 

High water table; loses High water table; low High water table; High...-.-- Low- ---~-- Severe: high water 
stability and flows shrink-swell poten- wetness hinders table; rapid permea- 
when wet. tial; very low com- operations. bility; saturated in 

pressibility; high shear wet weather. 
strength; liquefies and 
flows when wet. 

High water table; wet- High water table; mod- High water table; High----.-- Low. ------ Severe: high water 
ness hinders construc- erate shrink-swell poor stability upon table; moderately 
tion. potential; medium thawing. slowly pertneable 

compressibility ; material within 24 

medium shear inches of the surface; 

strength. saturated in wet 
weather. 

Cuts and fills needed in Low shrink-swell poten- Moisture content often | Moderate___| Low------- Slight: moderate per- 
many places; stones tial; low compressi- too high for good meability; some slopes 
hinder grading in some bility. compaction; poor of more than 10 
areas. stability upon percent. 

thawing. 

High water table; un- High water table; very High water table; High._----- Moderate_--| Severe: high water table; 
stable organic material high compressibility ; unstable organic unstable organic 
must be removed. instability. material. material; saturated 

in wet weather. 

Seasonal high water Seasonal high water Seasonal high water High___.--_ Low_------ Severe: moderately 
table; hazard of frost table; moderate table; moisture slowly permeable 
heave in substratum. shrink-swell potential; content often too material below a 

medium shear high for good depth of 18 to 40 

strength; medium compaction; poor inches; seasonal high 

compressibility. stability upon water table. 
thawing. 

Cuts and fills needed in Low shrink-swell poten- | Sandy texture; mois- Low..------ Low to Slight: possibility of 
many places; sandy tial; very low com- ture content usually mod- contaminating shallow 
texture; easy to pressibility, liquefies low; good stability erate water supplies; some 
excavate but has poor and flows when wet. upon thawing. slopes of more than 10 
trafficability; hazard percent. 
of soil blowing. 

Seasonal high water Seasonal high water Moisture content High_-____- Low___---- Severe: seasonal high 
table hinders con- table; moderate often too high for water table; mader- 
struction in some shrink-swell poten- good compaction; ately slowly perme- 
areas; hazard of frost tial; medium com- poor stability upon able material within 
heave. pressibility ; medium thawing. 24 inches of the sur- 

shear strength. face. Onsite investiga- 
tion needed. 
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Soil series and 
map symbols 


Kibbie: 


Lake beaches: Lb. 
Onsite investiga- 
tion needed. 


Linwood: Ls__-------- 


Made land: Ma. 
Onsite investiga- 
tion needed. 


Mancelona: McA, 


McB, McC. 


Marsh: Me. 
Onsite investiga- 
tion needed. 


Matherton: 


KoA, KoB.... 


Poor: 


MbhA__-. 


Topsoil 


Good: 8 to 12 


inches thick; 
loamy texture; 
medium or- 
ganic-matter 
content; sea- 
sonal high 
water table. 


Good: 7 to 14 


inches thick; 
loamy texture; 
medium to 
high organic- 
matter content; 
high water 
table. 


Poor: _erodible; 


readily 
oxidized, Fair 
to good if 
mixed with 
mineral 
material. High 
water table. 


droughti- 
ness; low 
organic-matter 
content; gravel 
and cobble- 
stones on sur- 
face in many 
areas, 


Good: medium 


content of 
organic matter; 
seasonal high 
water table; 
gravel and 
cobblestones 
on surface in 
some areas. 


Good: 


Good: 


Sand 


TaBLe 5.—Engineering interpretations for 


Suitability as source of— 


Gravel 


Road fill for highway 
subgrade 


Not suitable____ 


Good below 


depth of 18 
to 40 inches: 
sandy tex- 
ture; wetness 
hinders 
excavation. 


Not suitable____ 


sand 
with some 
fines and 
some gravel. 


strati- 
fied sand and 
gravel; wet- 
ness hinders 
excavation. 


Not suitable__ 


Not suitable_. 


Not suitable__ 


Fair: more 
than 50 
percent 
sand with 
some fines. 


Good: 
stratified 
sand and 
gravel; 
wetness 
hinders 
excavation. 


Poor: 


flows when wet. 


Uppermost 18 to 40 
inches poor to fair: 


moderate shrink-swell 


potential. 

Material at greater 
depths good: sandy 
texture; low shrink- 
swell potential; good 
for subgrade; high 
water table. 


Uppermost 12 to 42 
inches not suitable; 
organic material; 
unstable; highly 
compressible. 

Material at greater 
depths poor to fair: 
loamy texture; low 
shrink-swell poten- 


tial; high water table. 


Good: 
shrink-swell poten- 
tial; sand and gravel 
good for subgrade. 


Uppermost 24 to 40 
inches poor to fair: 
moderate shrink- 
swell potential. 

Material at greater 
depths good: sandy 
and gravelly texture; 
low shrink-swell 
potential; good for 
subgrade. 


low shrink-swell 
potential; liquefies and 


low to moderate 


Impermeable material 


Fair: liquefies and flows 
when wet. 


Uppermost 18 to 40 
inches good: fair 
workability ; fair 
compaction charac- 
teristics. 

Material at greater 
depths not suitable: 
sandy ate ; rapid 
permeability; piping 
hazard. 


Uppermost 12 to 42 
inches not suitable; 
organic material; 
unstable; highly 
compressible. 

Material at greater 
depths good: loamy 
texture; fair work- 
ability; high. water 
table. 


Uppermost 18 to 40 
inches fair to good. 

Material at greater 
depths not suitable: 
sandy and gravelly 
texture; very rapid 
permeability; hazard 
of piping. 


Uppermost 24 to 40 
inches good: fair 
workability; fair 
compaction charac- 
teristics. 

Material at greater 
depths not suitable: 
sandy and gravelly 
texture; very rapid 
permeability; piping 
hazard. 
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Soil properties affecting— 


Highway location 


Seasonal high water 
table; substratum 
liquefies and flows 
when wet; hazard of 
frost heave. 


High water table; 
wetness hinders 
construction. 


High water table; 
unstable organic 
material must be 
removed. 


Cuts and fills needed in 
many places; sub- 
stratum a good 
source of material for 
subbase and fill. 


Seasonal high water 
table; wetness may 
hinder construction, 


Foundations for low 
buildings 


Seasonal high water 
table; low shrink-swell 
potential; liquefies and 
flows when wet. 


High water table; low 
shrink-swell potential; 
very low compressi- 
bility; good shear 
strength. 


High water table; 12 to 


42 inches of unstable 
organic material; 
fair shear strength 
in substratum. 


Low shrink-swell poten- 
tial; very low com- 
pressibility; medium 
to high shear 
strength. 


Seasonal high water 


table; low shrink- 
swell potential; low 
compressibility; high 
shear strength. 
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Corrosivity 
ras Limitations for use as 
sewage-disposal field 
Winter grading Uncoated Concrete 
steel 

Moisture content often | Moderate_...| Low__-.__- Severe: seasonal high 
too high for good water table; when 
compaction; poor wet, soil material may 
stability upon flow into and plug tile 
thawing. lines and filter beds, 

Onsite investigation 
needed. 

High water table; High______- Low.------ Severe: high water 
wetness often table; rapidly perme- 
hinders operations, able material at a 

depth of 18 to 40 
inches; saturated in 
wet weather. 

High water table; High._-____| Low. __._-. Severe: high water 
unstable organic table; unstable 
material. organic material; 

saturated in wet 
weather. 

Moisture content Low to Low_..--.- Slight: rapid drainage 
usually low to moder- at a depth of 18 to 
medium; fair ate. 40 inches; possibility 
stability upon of contaminating 
thawing. shallow water sup- 

plies; some slopes of 
more than 10 percent. 

Moisture content Moderate...| Low_..___- Severe: seasonal high 
high enough at water table; 
times to hinder possibility of con- 


operations, 


taminating shallow 
water supplies. On- 
site investigation 
needed. 
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Soil series and 
map symbols 


Menominee: MmB, 
MmcC. 

Metamora: MnA, 
MnB. 

Miami: MoB, MoC, 
MoD, MoF. 
Montcalm: MrA, 
MrB, Mrc. 
Morley: MtB, MtC2, 


MtE2, MuD3, MuF3. 


Nester: NeB, NeC, 
NeD, NeE, NeF, NsC3 
NsD3, NsE3, NsF3. 


Newaygo: NwB-.----- 
Oshtemo: OsA,OsB, 
OsC, OsD. 


Very poor: 


Fair : 


Fair: 


Very poor: 


Fair: 


Fair: 


Poor: 


SOIL SURVEY 


TaBLe 5.—Engineering interpretations for 


Suitability as souree of— 


Topsoil 


5 to 
9 inches thick; 
low organic- 
matter content; 
droughtiness. 


6 to 10 
inches thick; 
medium 
organic-matter 
content; 
seasonal high 
water table. 


6 to 10 
inches thick; 
gravel and 
cobblestones on 
the surface in 
places. 


4 to 
8 inches thick; 
sandy texture; 
low organic- 
matter content; 
droughtiness. 


6 to 9 
inches thick; 
loamy texture; 
low organic- 
matter content; 
droughtiness. 


Uneroded soils 
fair: 7 to 9 
inches thick; 
loamy texture; 
low organic- 
matter content; 
a few pebbles 
and cobble- 
stones on the 
surface. 


low 
organic-matter 
content; 
droughtiness; 
gravel and 
cobblestones on 
surface in some 
areas. 


low 
organic-matter 
content; 
droughtiness; 
gravel and 
cobblestones on 
the surface in 
many areas. 


Sand 


Fair: limited 
amount of 
sandy 
material to a 
depth of 18 
to 40 inches. 


Not suitable---_- 


Not suitable _._- 


Good: sandy 
texture; thin 
layers of 
unsuitable 
material. 


Not suitable. ._- 


Not suitable- ___ 


Good: sand 
with some 
fines and 
some gravel. 


Good: | strati- 
fied sand and 
gravel. 


Gravel 


Road fill for highway 
subgrade 


Impermeable material 


Not suitable _ 


Not suitable. . 


Not suitable -- 


Not suitable __ 


Not suitable. . 


Not suitable_ _ 


Good: more 
than 40 
percent 
gravel. 


Fair: domi- 
nantly 
sandy 
material. 


Uppermost 18 to 40 
inches fair to good: 
low shrink-swell 
potential. 

Material at greater depths 
poor to fair: loamy 
texture; moderate 
shrink-swell potential; 
fair workability; fair 
compaction 
characteristics. 


Upermost 24 to 40 
inches good: low 
shrink-swell potential. 

Material at greater 
depths poor to fair: 
moderate shrink-swell 
potential. 


Poor to fair: low to 
moderate shrink-swell 
potential; fain 
workability; fair 
compaction 
characteristics. 


Fair to good: low 
shrink-swell potential. 


Poor to fair: moderate 
to high shrink-swell 
potential; poor to fair 
workability; poor to 
fair compaction 
characteristics. 


Poor to fair: moderate 
to high shrink-swell 
potential; poor to fair 
workability; poor 
to fair compaction 
characteristics. 


Good: low to moderate 
shrink-swell potential; 
sandy and gravelly 
material good for 
subgrade and subbase. 


Good: low to moderate 
shrink-swell potential; 
sandy and gravelly 
material good for 
subgrade and subbase. 


Uppermost 18 to 40 
inches not suitable: 
sandy texture; rapid 
permeability. 

Material at greater depths 
good: loamy texture; 
fair workability; fair 
compaction 
characteristics. 


Good: workability 
good in uppermost 
24 to 40 inches and 
poor at greater depths. 


Good: fair workability; 
fair compaction 
characteristics. 


Not suitable: sandy 
texture; rapid 
permeability; piping 
hazard. 


Good: poor to fair 
workability; poor to 
fair compaction 
characteristics. 


Good: poor to fair 
workability; poor 
to fair compaction 
characteristics. 


Uppermost 24 to 40 
inches fair to good. 

Material at greater 
depths not suitable: 
sandy and gravelly 
texture; rapid perme- 
ability; piping hazard. 


Uppermost 40 to 66 
inches fair to good. 

Material at greater 
depths not suitable: 
sandy and gravelly 
texture; rapid perme- 
ability; piping hazard. 
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Highway location 


Cuts and fills needed in 
many places. 


Seasonal high water 
table; wetness 
hinders construction in 
some areas. 


Cuts and fills needed in 
many places; hazard 
of frost heave. 


Sandy texture; easy to 
excavate but has poor 
trafficability ; hazard 
of soil blowing. 


Cuts and fills needed in 
many places; hazard 
of frost heave. 


Cuts and fills needed in 
many places; hazard 
of frost heave. 


Substratum a good 
source of fill and 
subbase material. 


Cuts and fills needed in 
many places; sub- 
stratum a good source 
of fill and subbase 
material. 


Soil properties affecting — Corrosivity 
Limitations for use as 
sewage-disposal field 
Foundations for low Winter grading Uncoated Concrete 
buildings steel 

Moderate shrink-s well Moisture content often] Moderate-..| Low--.____ Severe: moderately 
potential; medium too high for good slowly permeable 
shear strength; compaction; poor material at a depth 
medium compressi- stability upon of 18 to 40 inches; 
bility. thawing. some slopes of more 

than 10 percent. 

Seasonal high water Moisture content High-------| Low__-_.-- Severe: seasonal high 
table; moderate often too high for water table; moderately 
shrink-swell potential; good compaction; slowly permeable 
hazard of frost heave. poor stability upon material at a depth 

thawing. of 24 to 40 inches. 
Onsite investigation 
needed. 

Low to moderate Moisture content Moderate__.; Low_-_----- Moderate: moderate 
shrink-swel] potential ; often too high for permeability; some 
medium shear good compaction; slopes of more than 10 
strength; hazard of poor stability upon percent. 
frost heave. thawing. 

Low shrink-swell Sandy texture; Low------- Liow.-.---- Slight: possibility of 
potential; very low moisture content contaminating shallow 
compressibility. usually low; good water supplies; some 

stability upon slopes of more than 10 
thawing. percent. 

Moderate shrink-swell Moisture content Moderate__.| Low____._- Severe: moderately slow 
potential; medium often too high for permeability; some 
shear strength; good compaction; slopes of more than 
medium compressi- poor stability upon 10 percent. Onsite 
bility. thawing. investigation needed. 

Moderate shrink-swell Moisture content often | Moderate...| Low___..-- Severe: moderately slow 
potential; medium too high for good permeability; some 
shear strength; compaction; poor slopes of more than 10 
medium stability upon percent. Onsite 
compressibility. thawing. investigation needed. 

Low shrink-swell Mositure content Low to Low. __---- Slight: rapid drainage 
potential; very low usually low to moder- at a depth of 24 to 40 
compressibility ; medium; fair ate. inches; possibility of 
medium to high stability upon contaminating shallow 
shear strength. thawing. water supplies. 

Low shrink-swell Moisture content Low to Low___--_- Slight: rapidly perme- 
potential; very low usually low to moder- able material at a 
compressibility; medium; fair ate. depth of 40 to 66 
medium to high shear stability upon inches; possibility of 
strength. thawing. contaminating shallow 

water supplies; some 
slopes of more than 10 


percent, 
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TaBLe 5.—Engineering interpretations for 


Soil series and 
map symbols 


Owosso: 


Pinconning: Pn, Pr---- 
For Breckenridge 
part of Pr, see 
Breckenridge 
series. 


Richter: RecA, ReB--.. 


Rubicon: RsB, RsD, 


RsF. 


Sand pits: Sd. 
Onsite investigation 


needed, 


Saugatuck._..-.-.----- 
Mapped only in a 
complex with Au 


Gres soils. 
Selkirk: SeA,SeB___-. 
Shoals: Sh------------ 


Suitability as source of— 


Topsoil Sand Gravel 

Fair: 7 to 10 Not suitable..._) Not suitable. _ 

inches thick; 

low to medium 

organic-matter 

content, 
Poor: sandy Fair: 18 to 40 | Not suitable__ 

texture; inches of 

droughtiness; sandy ma- 

medium terial with 

organic-matter some fines; 

content; high high water 


water table. 


Fair; thin; 
loamy texture; 
low organic- 
matter content. 


Very poor: 3 to 
6 inches thick; 
sandy texture; 
low organic- 
matter content; 
droughtiness. 


Very poor: 
sandy texture; 
low organic- 
matter content; 
droughtiness; 
seasonal high 
water table. 


Fair: 8 to 10 
inches thick; 
low organic- 
matter content; 
crusts upon 
drying; seasonal 
high water 
table. 


Good: 6 to 14 
inches thick; 
loamy texture; 
low to medium 
organic-matter 
content; flood 
hazard; seasonal 
high water 
table. 


table hinders 
excavation in 
wet weather. 


Not suitable____ 


Good: sandy 
texture to a 
depth of 
more than 
60 inches. 


Good: sandy 
texture to a 
depth of 
more than 
60 inches; 
high water 
table and 
cemented 
layer hinder 
excavation. 


Not suitable. ._. 


Not suitable. __- 


Not suitable__ 


Not suitable __ 


Not suitable. 


Not suitable__ 


Not suitable. _ 


Road fill for highway 
subgrade 


Uppermost 18 to 40 
Inches good: low 
shrink-swell potential. 

Material at greater 
depths fair: moderate 
to low shrink-swell 
potential. 


Uppermost 18 to 40 
inches fair to good; 
low shrink-swell 
potential. 

Material at greater 
depths poor: high 
shrink-swell potential; 
poor workability; poor 
compaction. 
charactcristics. 


Fair to good: low 
shrink-swell potential. 


Fair to good: low 
shrink-swell potential. 


Fair to good: low 
shrink-swell potential. 


Poor: low shear 
strength; poor work- 
ability; poor to fair 
compaction character- 
istics; high shrink- 
swell potential; sea- 
sonal high water 
table. 


Poor: low to moderate 
shrink-swell potential; 
fair workability; fair 
compaction character- 
istics; poor subgrade 
material. 


Impermeable material 


Good: workability and 
compaction character- 
istics good in uppermost, 
18 to 40 inches and 
fair at greater depths, 


Uppermost 18 to 40 
inches not suitable: 
sandy texture; rapid 
permeability. 

Material at greater 
depths fair: poor 
workability; poor 
compaction 
characteristics. 


Fair: good worka- 
bility; good compac- 
tion characteristics; 
liquefies and flows 
when wet. 


Not suitable: sandy 
texture; rapid 
permeability; piping 
hazard. 


Not suitable: sandy 
texture; rapid 
permeability. 


Fair; high shrink-swell 
potential; poor work- 
ability; poor to fair 
compaction character- 
istics; seasonal high 
water table. 


Fair to good: fair work- 
ability; fair compac- 
tion characteristics. 
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Highway location 


Soil properties affecting— 


Foundations for low 
buildings 
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Winter grading 


Hazard of frost heave 
below a depth of 18 
to 40 inches. 


High water table; at a 
depth of 18 to 40 
inches is plastic, 
clayey material that is 
unstable and slippery 
when wet. 


Seasonal high water 
table; wetness hinders 
construction in some 
areas; hazard of frost 
heave. 


Cuts and fills needed in 
many places; easy to 
excavate but has poor 
trafficability; hazard 
of soil blowing. 


Seasonal high water 
table; liquefies and 
flows when wet; fill 
needed. 


Seasonal high water 
table; plastic, clayey 
material that is un- 
stable and slippery 
when wet; poor bear- 
ing capacity. 


Seasonal high water 
table; flood hazard; 
hazard of frost heave. 


Moderate shrink-swell 
potential; hazard of 
frost heave. 


High water table; high 
shrink-swell potential; 
high compressibility ; 
low shear strength. 


Seasonal high water 
table: low shrink- 
swell potential; low 
compressibility ; 
medium shear 
strength; liquefies and 
flows when wet, 


Low shrink-swell 
potential; very low 
compressibility. 


Seasonal high water 
table; low shrink- 
swell potential; very 
low compressibility ; 
fair to good shear 
strength; liquefies and 
flows when wet. 


Seasonal high water 
table; high shrink- 
swell potential; high 
compressibility; low 
shear strength; hard 
when dry. 


Seasonal high water 
table; low shrink-swell 
potential; medium 
compressibility; me- 
dium shear strength; 
flood hazard. 


Moisture content 
often too high for 
good compaction; 
poor stability upon 
thawing. 


Moisture content often 
high enough to 
hinder operations; 
poor stability upon 
thawing. 


Moisture content often 
too high for good 
compaction; poor 
stability upon 
thawing. 


Sandy texture; 
moisture content 
usually low; good 
stability upon 
thawing. 


Moisture content often 
high enough to 
hinder operations. 


Moisture content 
often high enough 
to hinder operations; 
poor stability upon 
thawing. 


Moisture content often 
high enough to 
hinder operations; 
poor stability upon 
thawing. 


Corrosivity 
Uncoated Concrete 
steel 

High_--__-- Low...---- 
High_-_--__ Low_.._--- 
Moderate_._| Low____-__ 
Low__.--._ Low_-.---- 

Low-__-.-- Moderate 

to high. 
High.....-. Low. __---- 
High._-_--- Low...---_ 


Moderate: 


Severe: 


Severe: 


Slight: 


Severe: 


Severe: 


Severe: 


Limitations for use as 
sewage-disposal field 


moderately 
permeable material at 
a depth of 18 to 40 
inches. Onsite 
investigation needed. 


high water 
table; slowly permeable 
material at a depth of 
18 to 40 inches. Onsite 
investigation needed. 


seasonal high 
water table; moderate 
permeability. Onsite 
investigation needed. 


possibility of 
contaminating shallow 
water supplies; slopes 
of more than 10 
percent, 


seasonal high 
water table; generally 
rapid permeability; 
possibility of con- 
taminating water 
supplies; slowly 
permeable cemented 
layer. Onsite investiga- 
tion needed. 


seasonal high 
water table; slow per- 
meability; saturated in 
wet weather. Onsite 
investigation needed. 


flood hazard; 
moderately slow per- 
meability. Onsite in- 
vestigation needed. 
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Soil series and 
map symbols 


TaBLE 5.—Engineering interpretations for 


Suitability as source of— 


Impermeable material 


Topsoil Sand Gravel Road fill for highway 
subgrade 

Sims: Sm__---------- Good: 8 to 12 Not suitable____| Not suitable__| Poor to fair: high to 
inches thick; moderate shrink-swell 
loamy texture; potential; poor to fair 
medium to high workability; poor to 
organic-matter fair compaction 
content; high characteristics; high 
water table. water table. 

Sloan; Sn___--------- Good: thick; Not suitable_.__| Not suitable..| Poor: moderate to low 
loamy texture; shrink-swell potential; 
medium high water table; fair 
organic-matter workability; fair com- 
content; flood paction character- 
hazard; seasonal istics; poor subgrade 
high water material. 
table. 

Spinks: SpA, SpB, Very poor: 6 to Good: sandy Not suitable._| Fair to good: low 


SpC, SsD, SsE, SsF. 

For Montcalm part 
of SsD, SsE, 
and SsF, see 

Montcalm series. 


Toledo: Tc-_--------- 
Tonkey: To--.-------- 
Tuscola: TsB_---.---- 
Ubly: U!A, UIB, UIC_- 
Wallkill: Wa.-------- 


Fair: 


Fair: 


Fair: 


8 inches thick; 
sandy texture; 
low organic- 
matter content; 
droughtiness. 


6 to 10 
inches thick; 
medium to high 
organic-matter 
content; high 
water table. 


Good: erodible; 
medium to 
high organic- 
matter con- 
tent; high 
water table. 


8 to 11 
inches thick; 
loamy texture; 
low organic- 
matter content. 


8 to 10 
inches thick; 
low organic- 
matter. content. 


Good: loamy 
texture; me- 
dium organic- 
matter.content; 
flood hazard; 
high water 
table. 


texture; thin 
layers of un- 


suitable 
material. 


Not suitable ____ 


Not suitable. ___ 


Not suitable--_-. 


Not suitable____ 


Not suitable__ __ 


Not suitable_- 


Not suitable_ - 


Not suitable. - 


Not suitable _ 


Not suitable. - 


shrink-swell potential. 


Poor: high shrink- 
swell potential; poor 
to fair workability; 
poor to fair compac- 
tion characteristics; 
high water table. 


Poor: low shrink- 
swell potential; 
liquefies and flows 
when wet; high water 
table. 


Poor: moderate to low 
shrink-swell poten- 
tial; liquefies and 
flows when wet. 


Uppermost 18 to 40 
inches good: low 
shrink-swell poten- 
tial. 

Material at greater 
depths fair: mod- 
erate shrink-swell 
potential. 


Uppermost 10 to 40 
inches poor: mod- 
erate to low shrink- 
swell potential. 

Material at greater 
depths not suitable; 
organic layers that 
are unstable and very 
highly compressible; 
high water table. 


Good: 


poor to fair 
workability; poor to 
fair compaction char- 
acteristics; high water 
table. 


Fair to good: fair work- 
ability; fair compac- 
tion characteristics; 
high water table. 


Not suitable: sandy 
texture; rapid permea- 
bility; piping hazard. 


Good: high shrink- 
swell potential; poor 
to fair workability; 
poor to fair compac- 
tion characteristics; 
high water table. 


Fair: liquefies and 
flows when wet; 
high water table. 


Fair: liquefies and 
flows when wet. 


Good: workability and 
compaction char- 
acteristics good in 
uppermost 18 to 40 
inches and fair at 
greater depths. 


Uppermost 10 to 40 
inches fair to good. 

Material at greater 
depths not suitable: 
organic layers that 
are unstable and very 
highly compressible; 
high water table. 
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Soil properties affecting— Corrosivity 
Limitations for use as 
sewageé-disposal field 
Highway location Foundations for low Winter grading Uncoated Concrete 
buildings steel 

High water table; High water table; High water table; High_._--.-- Low. .----- Severe: high water 
wetness hinders con- moderate shrink-swell poor stability upon table; moderately 
struction; hazard of potential; medium thawing. slowly permeable 
frost heave. compressibility ; me- material within 24 

dium shear strength. inches of the surface; 
saturated in wet 
weather. 

High water table; flood High water table; low High water table; High___-.--- Low___---- Severe: high water 
hazard; hazard of shrink-swell potential; wetness hinders op- table; flood hazard; 
frost heave. medium compres- erations; poor moderately slow 

sibility; medium shear stability upon permeability. 
strength. thawing. 

Cuts and fills needed in Low shrink-swell poten- | Sandy texture; mois- Low.------ Low_._---- Slight: possibility of 
many places; easy to tial; very low com- ture content usually contaminating shallow 
excavate but has poor pressibility. low; good stability water supplies; some 
trafficability ; hazard upon thawing. slopes of moré than 
of soil blowing. 10 percent. 

High water table; High water table; High water table; Highs... 22 Low.--_.-- Severe: high water 
plastic, clayey mate- high shrink-swell clayey texture; table; slowly perme- 
rial that is unstable potential; high com- poor stability able material within 
and slippery when pressibility; low upon thawing. 24 inches of the sur- 
wet; low shear shear strength; hard face; saturated in wet 
strength. when dry. weather. 

High water table; High water table; High water table; High-.----- Low. --.--- Severe: high water 
substratum liquefies liquefies and flows poor stability table; saturated in 
and flows when wet; when wet; low upon thawing. wet weather. 
hazard of frost heave. shrink-swell potential ; 

low compressibility ; 
fair shear strength. 

Substratum unstable; Low shrink-swell poten- Moisture content Moderate...) Low._.---- Moderate: liquefies 
liquefies and flows tial; liquefies and often too high for readily and may flow 
when wet; hazard of flows when wet; good compaction; into and plug tile 
frost heave. hazard of frost heave poor stability upon lines and filter beds. 

and reduction of thawing. 
bearing capacity 
upon thawing. 

t 

Cuts and fills needed in Moderate shrink-swell Moisture content Moderate__.| Low__.---- Moderate: moderately 
many areas; hazard of potential; hazard of: often too high for slowly permeable 
frost heave below a frost heave. good compaction; material at a depth of 
depth of 18 to 40 poor stability 18 to 40 inches. 
inches. upon thawing. Onsite investigation 

needed. 

High water table; un- High water table; very Unstable organic ma- High___.._.| Low.------ Severe: high water 
stable organic mate~ high compressibility ; terial at a depth of table; flood hazard; 
rial must be removed; unstable organic 10 to 40 inches; unstable organic 
flood hazard. material below a high water table; material at a depth 

depth of 10 to 40 wetness hinders of 10 to 40 inches. 
inches. operations. 
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Soil series and 


map symbols 
Warners: Wm--_------- 
Wasepi: WsA_.-----.- 


Washtenaw: Wt.--...- 


Wind eroded land, 
sloping: WuC. 
Onsite investigation 
needed. 


Topsoil 


Poor: _erodible; 
readily oxidized. 

Fair to good if 
mixed with 
mineral mate- 
rial. High water 
table. 


Fair: 6 to 10 
inches thick; 
medium 
organic-matter 
content; sea- 
sonal high 
water table. 


Good: thick; 
loamy texture; 
medium 
organic-matter 
content; flood 
hazard; high 
water table. 


SOIL SURVEY 


Sand 


Not suitable... - 


Good: sandy; 
some fines 
and some 
gravel. 


Not suitable. ___ 


TasLe 5.—Hngineering interpretations for 


Suitability as source of-— 


Gravel 


Not suitable._ 


Fair: less 
than 50 
percent 
gravel. 


Not suitable__ 


Poor: 


Road fill for highway 
subgrade 


Not suitable: organic 
material over marl; 
unstable; highly 
compressible. 


Uppermost 24 to 40 
inches fair: low 
shrink-swell potential, 

Material at greater 
depths good: sandy 
and gravelly texture; 
seasonal high water 
table; wetness hinders 
excavation. 


moderate to low 
shrink-swell potential; 
poor to fair work- 
ability; poor to fair 
compaction charac- 
teristics; high water 
table. 


Impermeable material 


Not suitable: organic 
material over marl; 
unstable; highly 
compressible. 


Uppermost 24 to 40 
inches fair: low 
shrink-swell potential. 

Material at greater 
depths not suitable: 
sandy and gravelly 
texture; rapid perme- 
ability; piping hazard. 


Good: poor to fair 
workability; poor to 
fair compaction 
characteristics; high 
water table. 
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Highway location 


High water table; 
unstable organic 
material must be 
removed. 


Seasonal high water 
table; wetness hinders 
construction at times. 


High water table; flood 
hazard; hazard of 
frost heave. 


Soil properties affecting— 


Foundations for low 
buildings 


High water table; less 
than 12 inches of 
unstable organic mate- 
rial over marl; marl 
has poor shear 
strength, 


Seasonal high water 
table; low shrink- 
swell potential; very 
low compressibility; 
fair to good shear 
strength; liquefies and 
flows when wet. 


High water table; mod- 
erate to low shrink- 
swell potential; me- 
dium compressibility; 
medium shear 
strength. 


Winter grading 


High water table; 
unstable organic 
material over marl. 


Moisture content high 
enough at times to 
hinder operations. 


High water table; 
wetness hinders 
operations; poor 
stability upon 
thawing. 


Corrosivity 
Uncoated Concrete 
steel 
High.._---- Low...---- 
Moderate...| Low....-.. 
High___.._- Low. ._-___ 


Limitations for use as 
sewage-disposal field 


Severe: high water 
table; unstable organic 
material over marl; 
saturated in wet 
weather. 


Severe: seasonal high 
water table; rapidly 
permeable material at 
a depth of 24 to 40 
inches; possiblity of 
contaminating shallow 
water supplies. Onsite 
investigation needed. 


Severe: high water 
table; flood hazard; 
slow permeability; 
saturated in wet 
weather. 
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Soil series and map symbols 


SOIL SURVEY 


TaBLe 6.—Engineering 


Soil properties affecting— 


Farm ponds 


Reservoir area 


Adrian: Ad) Aho 2222 cce22ssceecuccsies 
For Houghton part of Ah, see Houghton 
series. 


Algansee: Ak.....---------------------- 


Allendale: AIA_------------------------ 


Au Gres: 


For Saugatuck part of AsB, see Sauga- 
tuck series. 


Ar Bases Socscchcosekenscaccéeccteecss 
Belding: BeA, BeB___--------.--------- 
Blount: BIA, BIB..--..-----...-------- 


Blown-out land: BoB, BoF. 
Onsite investigation needed. 


Bowers: BpA, BpB_____--_------------- 
Boyer: BrA, BrB, BrC__.-.-------..---- 
Breckenridge: Bu_____-.---------------- 
Brevort: Bv__.._-.--.--.------------.-- 
Bruce: Byc2c2scesec oye kee ee eset 


High water table; rapid seepage; suitable for 
pit-type ponds; flotation of organic ma- 
terial possible. 


Flood hazard; rapid seepage..-...-------. 


Rapid seepage in loamy and sandy upper 
layers; slow seepage in clayey substratum. 


Too porous to hold water; seal blanket 
necessary. 


Seasonal high water table; rapid seepage to 
a depth of 42 to 66 inches; medium to 
slow seepage at greater depths; seal 
blanket necessary unless sandy upper 
layers are removed. 


Medium to slow seepage____._____-.---_- 


Medium to slow seepage__._--.--------.- 


Medium to slow seepage____-__._--------- 


Medium to rapid seepage in subsoil; seal 
blanket needed if sand and gravel are 
exposed. 


High water table; medium rate of seepage; 
suitable for pit-type ponds. 


High water table; rapid seepage to a depth 
of 18 to 40 inches; slow to medium 
seepage at greater depths; seal blanket 
needed unless sandy material is removed. 


High water table; medium rate of seepage; 
suitable for pit-type ponds; sides of 
ponds unstable when wet. 


Embankment 


High water table; 12 to 42 inches of unsta- 
ble organic material; sandy substratum 
is rapidly permeable and subject to piping. 


Seasonal high water table; fair stability; 
fair to good compaction characteristics; 
medium rate of seepage; piping hazard. 


Seasonal high water table; uppermost 18 
to 40 inches has rapid seepage and is 
subject to piping; clayey substratum has 
high shrink-swell potential, poor com- 
paction characteristics, and slow seepage 
and is unstable when wet. 


Seasonal high water table; fair stability; fair 
compaction characteristics; rapid seepage; 
hazard of piping. 


Seasonal high water table; fair stability; 
fair compaction characteristics; slow 
seepage below a depth of 42 to 66 inches. 


Fair to good stability; fair to good compac- 
tion characteristics; slow seepage. 


Fair to good stability; slow seepage; fair 
compaction characteristics. 


Fair stability; poor to fair compaction 
characteristics; slow seepage. 


Uppermost 24 to 42 inches has fair stability, 
a medium rate of seepage, and fair to 
good compaction characteristics. Sub- 
stratum has good stability and rapid 
seepage and is subject to piping. 


High water table; fair to good stability; fair 
to good compaction characteristics; slow 
seepage. 


High water table; fair stability; fair com- 
paction characteristics; slow to medium 
seepage below a depth of 18 to 40 inches. 


High water table. Subsoil has fair stability 
and slow seepage. Substratum has poor 
stability and a medium rate of seepage 
and is subject to piping. 
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Agricultural drainage 


Soil properties affecting—Continued 


Irrigation 


Terraces and diversions 


Grassed waterways 


High water table; sandy sub- 
stratum makes feasibility of 
tiling questionable; ditchbanks 
unstable. 


Normally not suitable for crops 
because of flood hazard and 
sandy texture. 


Seasonal high water table; slowly 
permeable clayey material below 
a depth of 18 to 40 inches; 
somewhat poor natural drainage. 


Sandy texture; rapid permeability; 
wet depressions; ditehbanks 
unstable; feasibility of tiling 
quesionable; risk of 
overdrainage. 


Sandy upper layers; rapid 
permeability to a depth of 42 to 
66 inches; moderately slow 
permeability at greater depths; 
wet depressions; ditchbanks 
unstable; risk of overdrainage. 


Moderately slow permeability 
below a depth of 18 to 40 
inches; seasonal high water 
table; wet depressions. 


Moderately slow permeability ; 
seasonal high water table; wet 
depressions. 


Moderately slow permeability; 
seasonal high water table; wet 
depressions. 


Not needed_....__.-..-.------_-- 


Moderately slow permeability 
below a depth of 18 to 40 
inches; high water table; wet 
depressions. 


High water table; moderately 
slow permeability below a depth 
of 18 to 40 inches; wet 
depressions. 


High water table; substratum 
loses stability when wet and may 
flow into and plug tile lines; 
ditchbanks unstable. 


Moderate available water 
cepacity; rapid water intake; 
poor natural drainage. 


Low available water capacity; 
very rapid water intake; 
flood hazard. 


Moderate available water 
capacity; very rapid water 
intake; slowly permeable clayey 
material below a depth of 18 
to 40 inches; seepage may 
develop on slopes. 


Low available water capacity; 
very rapid water intake. 


Low available water capacity ; 
very rapid water intake. 


Moderate available water 
capacity; rapid water intake. 


High available water capacity; 
medium rate of water intake. 


High available water capacity; 
medium rate of water intake. 


Low available water capacity; 
very rapid water intake; 
runoff and erosion hazard in 
sloping areas. 


Moderate available water 
capacity; rapid water intake; 
poor natural drainage. 


Moderate available water 
capacity; very rapid water 
intake; high water table; 
poor natural drainage. 


High available water capacity; 
medium rate of water intake; 
poor natural drainage. 


Not needed: 


nearly level 


or depressional; slow 


runoff. 


Not needed: 


Generally not 


nearly level _ _ 


needed: 


short, irregular slopes; 
very rapid water intake; 


little runoff. 


Not needed: 


very rapid 


intake; little runoff. 


Not needed: 


sandy 


texture; little runoff. 


Generally not 
slopes short 


needed: 
and in 


many places irregular. 


Generally not 
slopes short 


needed; 
and in 


many places irregular. 


Not needed: 


nearly level 


to gently sloping. 


Erosion hazard; slow to 


medium run 


off. Avoid 


cuts into gravelly layers. 


Not needed: 


nearly 


level; slow runoff. 


Not needed: nearly 
level; slow runoff. 


Not needed: 


nearly 


level; slow runoff. 


Not needed: nearly level or 
depressional. 


Generally not needed: 
nearly level. 


Generally not needed: 
nearly level to gently 
sloping. 


Sandy texture; short, gentle 
slopes; low available water 
capacity; low fertility. 


Sandy texture; short, .gentle 
slopes; low available water 
capacity; low fertility. 


Seepage; wetness may delay 
construction. 


Seasonal high water table. 


Seasonal high water table. 


Sandy texture; droughtiness ; 
erosion hazard; slow to 
medium runoff; difficult 
to establish vegetation. 


Not needed but may be used 
to remove surface water. 


Not needed: nearly level; 
high water table; may be 
used to remove surface 
water. 


Not needed: nearly level; 
high water table. 
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Soil series and map symbols 
Carlisle: Cooc. ssc scecn2s lesen econ 
Geresco;: Cecsc cece esses pb snt es ccedeses 
Chelsea: ChB, ChC, CIB----.------.----- 


Cohoctah: Cm_..----------------------- 


Conover; CnB_- 


Croswell: 
For 
series. 


Deer Park: 


Edwards: 


Gladwin, 


Glendora: 


DpB, 


Ed__.- 


Gle-s- 


CrB, CwBicacsseecclececevece 
Au Gres part of CwB, see Au Gres 


DpD, DpF.------------ 


GeA, GeB_______-_-_---------- 


SOIL SURVEY 


TaBLE 6.—Engineering 


Soil properties affecting — 


Farm ponds 


Reservoir area 


Embankment 


High water table; rapid seepage; suitable 
for pit-type ponds; flotation and caving 
in of organic material likely. 


Flood hazard; rapid seepage_-.---..------ 


Rapid seepage; too porous to hold water 
unless a seal blanket is used. 


High water table; rapid seepage; flood 
hazard; suitable for pit-type ponds. 


Medium to slow seepage_-..-------.--.--- 


Rapid seepage; too porous to hold water 
unless a seal blanket is used. 


Rapid seepage; too porous to hold water 
unless a seal blanket is used. 


High water table; rapid seepage to a depth 
of 12 to 42 inches; slow scepage at greater 
depths; suitable for pit-type ponds; flota- 
tion of organic material possible. 


Medium to slow seepage to a depth of 24 to 
42 inches; seal blanket needed if sand and 
gravel are exposed. 


High water table; rapid seepage in sub- 
stratum; suitable for pit-type ponds. 


Medium rate of seepage to a depth of 18 to 
40 inches; seal blanket needed if sand and 
gravel are exposed. 


High water table; rapid seepage; flood haz- 
ard; suitable for pit-type ponds. 


High water table; rapid seepage; suitable 
or pit-type ponds. 


Unstable organic material; high water 


table. 


Seasonal high water table; fair stability; 
fair to good compaction characteristics; 
medium rate of seepage; piping hazard. 


Medium to rapid seepage; fair stability; 
fair compaction characteristics; piping 
hazard; low shrink-swell potential. 


High water table; fair stability; fair to good 
compaction characteristics; medium rate 
of seepage; piping hazard. 


Fair to good stability; fair compaction 
characteristics; slow seepage. 


Rapid seepage; fair stability; fair compac- 
tion characteristics; piping hazard; low 
shrink-swell potential. 


Rapid seepage; fair stability; fair compac- 
tion characteristics; piping hazard; low 
shrink-swell potential. 


High water table; 12 to 42 inches of unstable 
organic material over marl; marl has 
poor stability and poor compaction char- 
acteristics. 


Uppermost 24 to 42 inches has fair stability, 
slow seepage, and fair compaction char- 
acteristics. Substratum has good stability 
and rapid seepage. 


High water table. Uppermost 18 to 40 
inches has fair to good stability and 
slow seepage. Substratum has fair stabil- 
ity and rapid seepage and is subject to 
piping. 


Uppermost 18 to 40 inches has fair stability, 
a medium seepage rate, and fair to good 
compaction characteristics. Substratum 
has fair stability, fair compaction charac- 
teristics, and rapid seepage. 


High water table; fair stability; fair to good 
compaction characteristics; medium rate 
of seepage; piping hazard. 


High water table; fair stability; fair com- 
paction characteristics; rapid seepage; 
piping hazard. 
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Agricultural drainage 


may settle if overdrained. 


hazard. 


High water table; flood hazard. 


Not needed...--...-------- 


High water table; organic material 


Seasonal high water table; flood 


Moderate permeability; seasonal 
high water table; wet depressions. 


Not needed.....-__._-__--- 


may settle if overdrained. 


Not needed__._-.--..--- 2. 


Not needed_.._-----..2.-_- 


High water table; organic material 


High water table; moderate per- 
meability to a depth of 18 to 40 
inches; rapid permeability at 


greater depths; sandy sub- 


stratum makes blinding 
necessary. 


Seasonal high water table; sand 
and gravel substratum makes 


blinding necessary. 


Normally not suitable for crops; 
flood hazard; sandy substratum. 


High water table; wet depressions; 


ditchbanks unstable; very 


sandy substratum makes feasi- 


bility of tiling questionable. 


Soil properties affecting—Continued 


Irrigation 


High available water capacity; 
very rapid water intake; very 
poor natural drainage. 


Moderate available water 
capacity; rapid water intake; 
flood hazard, 


Low available water capacity; 
rapid water intake; hazard of 
soil blowing. 


High available water capacity; 
medium rate of water intake; 
very poor natural drainage; 
flood hazard. 


High available water capacity; 
medium rate of water intake. 


Low available water capacity; 
very rapid water intake; hazard 
of soil blowing. 


Very low available water capacity; 
very rapid water intake; hazard 
of soil blowing. 


Very high available water capac- 
ity; very rapid water intake; 
very poor natural drainage. 


Moderate available water capac- 
ity; rapid water intake; runoff 
and erosion hazard in sloping 
areas. 


Low available water capacity; 
rapid water intake; poor to 
very poor natural drainage. 


Low available water capacity; 
rapid water intake; sand and 
gravel at a depth of 18 to 40 
inches. 


Low available water capacity; 
very rapid water intake; flood 
hazard; poor to very poor 
natural drainage. 


Low available water capacity; 
rapid water intake; poor to 
very poor natural drainage. 


Terraces and diversions 


Not needed: nearly level 
to depressional. 


Not needed: 


nearly 
level. 


Generally not needed; 
sandy texture; little 
runoff. 


Not needed: level to 
depressional. 


Generally not needed: 
slopes are short, gentle, 
and in many places 
irregular. 


Not needed: sandy tex- 
ture; little runoff. 


Not needed: sandy tex- 
ture; little runoff. 


Not needed: 


nearly level; 
slow runoff. 


Short slopes. Avoid cuts 


into gravelly substratum. 


Not needed: nearly level; 
slow runoff. 
Not needed: short slopes; 


little runoff. 


Not needed: nearly level 
to depressional. 


Not needed; nearly level; 
little runoff. 
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Grassed waterways 


Not needed: nearly level 
to depressional. 


Not needed: nearly level. 


Droughtiness; low fertility; 
sandy texture; difficult to 
construct waterways and 
to establish vegetation. 


Not needed: level to 
depressional. 


Seasonal high water table. 


Sandy texture; low available 
water capacity; low fer- 
tility; little runoff. 


Sandy texture; very low 
available water capacity; 
very low fertility; erosion 
hazard; steep slopes; con- 
struction difficult. 


Not needed: nearly level. 


No unfavorable properties. 


Not needed: nearly level. 


Short slopes; little runoff; 
low available water capac- 
ity. 


Not needed: nearly level to 
depressional. 


Not needed: nearly level. 
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SOIL SURVEY 


TaBLe 6.—Engineering 


Soil series and map symbols 


Gravel pits: Gr. 
Onsite investigation needed. 


Hettinger: 


Hillsdale: HIB, HIC_.------------------ 


HoOuszn DON woo bole oe eee eene ae aSeee ess 
‘Mapped only in a complex with Adrian 
soils. 


Tosco: IoA, lrA, IsB_..----------------- 

For Allendale part of IrA, see Allendale 

serics. For Belding part of 1sB, see 
Belding series. 


Kalkaska: KaC__.---------------------- 


Kawkawlin: KnA, KnB__--------------- 


Kibbie: KoA, KoB___._.--------------- 


Datotes (asc tuiee se saeGlaedsdseeme ake 


Lake beaches: Lb. 
Onsite investigation needed. 


Linwood: “Used. -s eeu. ew enc osanesuscue 


Made land: Ma. 
Onsite investigation needed. 


Mancelona: McA, McB, McC.-_.-------- 


Soil properties affecting— 


Farm ponds 


Reservoir area 


High water table; slow seepage; suitable for 
pit-type ponds. 


ally needed. 


High water table; rapid seepage; suitable for 
pit-type ponds; flotation and caving in 
of organic matter likely. 


Seasonal high water table; rapid seepage to 
a depth of 18 to 40 inches; slow to medium 
seepage at greater depths; seal blanket 
needed unless sandy material is removed, 


Rapid seepage; too porous to hold water 
unless a seal blanket is used. 


Medium to slow seepage_.--.------------- 


Medium to slow seepage; sides of ponds 
unstable when wet. 


High water table; rapid seepage in sub- 
stratum; suitable for pit-type ponds. 


High water table; rapid seepage to a depth 
of 18 to 42: inches; slow seepage at 
greater depths; suitable for pit-type 
ponds; flotation of organic material 
possible. 


Medium to rapid seepage in subsoil; seal 
blanket needed if sand and gravel are 
exposed. 


Medium to rapid seepage; seal blanket usu- | 


.Fair to good stability; poor compaction 


Embankment 


High water table; fair to guod stability; 
fair to good compaction characteristics; 
slow seepage. 


Fair stability; fair to good compaction char- 
acteristics; medium rate of seepage; some 
stones. 


Unstable organic material; high water table_ 


Seasonal high water table; fair stability; 
fair compaction characteristics; slow to 
medium seepage below a depth of 18 to 
40 inches. 


Rapid seepage; fair stability; fair compac- 
tion characteristics; piping hazard; low 
shrink-swell potential. 


characteristics; slow seepage. 


Subsoil has fair stability, fair compaction 
characteristics, and slow seepage. Sub- 
stratum has poor stability and a medium 
rate of seepage and is subject to piping. 


High water table. Uppermost 18 to 40 
inches has fair to good stability and slow 
seepage. Substratum has fair stability and 
rapid seepage and is subject to piping. 


High water table; 18 to 42 inches of un- 
stable organic material; substratum has 
fair to poor compaction characteristics 
and fair stability. 


Uppermost 18 to 40 inches has fair stability, | 
a medium rate of seepage, and fair to 
good compaction characteristics. Sub- 
stratum has fair stability and rapid 
seepage and is subject to piping. 
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Soil properties affecting—Continued 


Agricultural drainage 


Trrigation 


Terraces and diversions 


Grassed waterways 


High water table; moderately slow 
permeability; wet depressions. 


Not needed_..___..__.-- 22-22 -- 


High water table; organic material 
may settle if overdrained. 


Seasonal high water table; moder- 
ately slow permeability below a 
depth of 18 to 40 inches; wet 
depressions. 


Not needed_-._----.------------- 


Seasonal high water table; moder- 
ately slow permeability; wet 
depressions. 


Seasonal high water table; sub- 
stratum may flow into and plug 
drainage tile; ditchbanks un- 
stable. 


High water table; rapid permea- 
bility below a depth of 18 to 40 
inches; wet depressions; sandy 
substratum makes blinding 
necessary. 


High water table; organic material 
may settle if overdrained. 


Not needed_-.--.--.------------- 


High available water capacity; 
medium rate of water intake: 
poor natural drainage. 


Moderate available water capac- 
ity; rapid water intake; runoff 
and erosion hazard in sloping 
areas. 


Very high available water capac- 
ity; very rapid water intake; 
poor natural drainage. 


Moderate available water 
capacity; very rapid water 
intake; seasonal high water 
table. 


Low available water capacity; 
very rapid water intake; hazard 
of soil blowing. 


High available water capacity; 
medium rate of water intake. 


High available water capacity; 
medium rate of water intake. 


Moderate available water 
capacity; medium rate of 
water intake; poor natural 
drainage. 


High available water capacity; 
very rapid water intake; very 
poor natural drainage. 


Low available water capacity; 
very rapid water intake; 
runoff and erosion hazard in 
sloping areas. 


Not needed: nearly level 
to depressional. 


Short, irregular slopes in 
some areas. 


Not needed: nearly level 
to depressional. 


Not needed: level to 
gently sloping; slow 
runoff. 


Not needed: sandy tex- 
ture; short slopes; little 
runoff, 


Generally not needed: 
level to gently sloping; 
short, irregular slopes. 


Generally not needed: 
level to gently sloping; 
little runoff. 


Not needed: 


Not needed: nearly 
level; slow runoff. 


Slow to medium runoff; 
easily eroded. Avoid 
cuts into substratum. 


nearly level_- 


Not needed: nearly level to 
depressional. 


Easily eroded; strongly acid 
to very strongly acid. 


Not needed: nearly level to 
depressional. 


Normally not needed but 
may be used to remove 
surface water. 


Sandy texture; short slopes; 
erosion hazard; low 
fertility; droughtiness; 
construction of waterways 
and establishment of 
vegetation are difficult. 


Seasonal high water table. 


Seasonal high water table. 


Generally not needed. 


Not needed: nearly level. 


Sandy texture; low fertility; 
droughtiness; easily 
eroded; difficult to estab- 
lish vegetation. 
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Soil series and map symbols 


Reservoir area 


Marsh: Me. 

Onsite investigation needed. 

Matherton: MhA_..--_--.-.----- peeelSe Medium rate of seepage in subsoil; seal 
blanket needed if sand and gravel sub- 
stratum is exposed. 

Menominee: MmB, MmC.....-...------- Rapid seepage to a depth of 18 to 40 inches; 
medium to slow seepage at greater 
depths; seal blanket needed unless sandy 
material is removed. 

Metamora: MnA, MnB-_---_-...-_.__-- Medium to slow seepage..-.-_.----._.__-- 

Miami: MoB, MoC, MoD, MoF-_.-------- Medium to slow seepage-....---.--------- 


Farm ponds 


Montcalm: MrA, MrB, MrC__--_-_----- Rapid seepage; too porous to hold water 


unless a seal blanket is used. 


Morley: MtB, MtC2, MtE2, MuD3, MuF3_] Slow seepage....--..-------------------- 


Nester: NeB, NeC, NeD, NeE, 


NsC3, NsD3, NsE3, NsF3. 


NeF, | Slow seepage.....-.-----------------2--- 


Newaygo: NwB_._.---------.---------- Medium to rapid seepage in subsoil; seal 
blanket needed if sand and gravel are 
exposed. 

Oshtemo: OsA, OsB, OsC, OsD-_....---.. Medium to rapid seepage in subsoil; seal 
blanket needed if sand and gravel are 
exposed. 

Owosso: OwB_-.----------------------- Medium to slow seepage.....-.------.---- 


TaBLE 6.—Engineering 


Soil properties affecting— 


Embankment 


Uppermost 24 to 40 inches has fair to good 
stability, fair to good compaction char- 
acteristics, and slow seepage. Substratum 
has fair stability, fair compaction char- 
acteristics, and rapid seepage. 


Fair stability; fair compaction character- 
istics; slow seepage; moderate to low 
shrink-swell potential. 


Fair to good stability; fair to good com- 
paction characteristics; slow seepage. 


Fair stability; fair compaction character- 
istics; slow seepage; moderate to low 
shrink-swell potential. 


Medium to rapid seepage; fair stability; 
fair compaction characteristics; piping 
hazard; low shrink-swell potential. 


Fair stability; poor to fair compaction 
characteristics; slow seepage; moderate 
shrink-swell potential. 


Fair stability; poor to fair compaction 
characteristics; slow seepage; moderate 
shrink-swell potential. 


Uppermost 24 to 40 inches has fair stability, 
fair to good compaction characteristics, 
and a medium rate of seepage. Substra- 
tum has good stability and rapid seepage 
and is subject to piping. 


Uppermost 40 to 66 inches has fair stability, 
fair to good compaction characteristics, 
and a medium rate of seepage. Substratum 
has good stability, rapid secpage, and very 
low compressibility. 


Fair to good stability; fair compaction 
characteristics; slow seepage. 
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interpretations for farm uses—Continued 


Agricultural drainage 


Soil properties affecting—Continued 


Irrigation 


Terraces and diversions 


Seasonal high water table; moder- 
ate permeability to a depth of 
24 to 40 inches; very rapid per- 
meability at greater depths; 
blinding needed. 


Not needed____----______-___--___- 


Moderately slow permeability 
below a depth of 24 to 40 
inches; seasonal high water 
table; wet depressions. 


Not needed____--.-..2222 2-8 


Not needed_.___------- 2 ee 


Not needed except for random tile 
in small wet areas. 


Not needed except for random 
tile in small wet areas. 


Not needed.-_.--.--------------- 


Not needed... 2 eee 


Not needed except for random 
tile in small wet areas. 


Moderate available water capac- 
ity; rapid water intake; sand 
and gravel at a depth of 24 to 
40 inches. 


Moderate available water capac- 
ity; very rapid water intake; 
erosion hazard in sloping 
areas. 


Moderate available water capac- 
ity; rapid water intake. 


High available water capacity; 
medium rate of water intake; 
erosion hazard in sloping to 
steep areas. 


Low available water capacity; 
rapid water intake; hazard 
of soil blowing. 


High available water capacity; 
medium rate of water intake; 
erosion hazard in sloping to 
steep areas. 


High available water capacity; 
medium rate of water intake; 
rapid runoff and erosion 
hazard in sloping to steep 
areas. 


Moderate available water 
capacity; rapid water intake. 


Low available water capacity; 
very rapid water intake; 
runoff and erosion hazard in 
sloping to moderately steep 
areas. 


Moderate available water edpac- 
ity; rapid water intake. 


Not needed: nearly 
level; slow runoff. 


Bandy texture to a depth 
of 18 to 40 inches; diffi- 
cult to work if cuts ex- 
tend into clayey 
substratum. 


Generally not needed: 
level to gently sloping; 
slow runoff. 


Irregular slopes in some 
areas; poor workability 
in subsoil. 


Sandy texture; erosion 
hazard; irregular slopes 
in many areas. 


Trregular slopes in some 
areas; poor workability 
in subsoil. 


Trregular slopes in some 
areas; poor workability 
in subsoil. 


Short slopes. Avoid cuts 
into substratum. 


Slow to medium runoff; 
erosion hazard. Avoid 
cuts into substratum. 


Short, irregular slopes in 
many areas. 
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Grassed waterways 


Nearly level; slow runoff; 
seasonal high water table. 


Sandy texture to a depth of 18 
to 40 inches; low fertility; 
droughtiness; easily eroded; 
difficult to establish 
vegetation. 


Seepage; seasonal high water 
table. 


Rapid runoff and erosion 
hazard in sloping to steep 
areas; difficult to establish 
vegetation if subsoil is 
exposed. 


Sandy texture; rapid perme- 
ability; slow to medium 
runoff; erosion hazard; 
establishing vegetation 
may be difficult. 


Rapid runoff and erosion 
hazard in sloping to steep 
areas; difficult to establish 
vegetation if subsoil is 
exposed. 


Rapid runoff; erosion hazard; 
difficult to establish 
vegetation if subsoil is 
exposed. 


No unfavorable properties. 


Sandy texture; low fertility; 
droughtiness; erosion 
hazard; difficult to 
establish vegetation. 


Erosion hazard. 
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TasueE 6.—Engineering 


Soil series and map symbols 


Soil properties affecting— 


Farm ponds 


Reservoir area 


Embankment 


Pri, (Preeseéaccuese ete aoe 
see 


Pinconning: 
For Breckenridge part of Pr, 
Breckenridge series. 


Richter: RcA, RcB..------------------- 
Rubicon: RsB, RsD, RsF.---.----------- 
Sand pits: Sd. 


Onsite investigation needed. 


Saugatuck. _--.------------------ eee 
Mapped only in a complex with Au 
Gres soils. 


Selkirk: SeA, SeB__-------------------- 


Spinks: SpA, SpB, SpC, SsD, SsE, SsF---- 
For Montcalm part of SsD, SsE, and 
SsF, see Montcalm series. 


Toledo:  TWesausssessctpesesaccuc-aecsaee 


Tonkey: 


Rapid seepage to a depth of 18 to 40 inches; 
slow seepage at greater depths. 


Medium to rapid seepage; sides of ponds 
unstable when exposed. 


Rapid seepage; too porous to hold water 
unless a seal blanket is used. 


Too porous to hold water unless a scal 
blanket is used. 


Slow seepage._.____---_----------------- 


Slow seepage; flood hazard.____-----_----- 


High water table; slow seepage; suitable for 


pit-type ponds. 


High water table; slow seepage; flood 
hazard; suitable for pit-type ponds. 


Rapid seepage; too porous to hold water un- 
less a seal blanket is used. 


High water table; slow seepage; suitable for 
pit-type ponds. 


High water table; medium rate of seepage; 
suitable for pit-type ponds; sides of ponds 
unstable when wet. 


Rapid seepage to a depth of 18 to 40 inches; 
slow seepage and low shrink-swell poten- 
tial at greater depths; high water table. 


Fair stability; fair to good compaction 
characteristics; medium rate of seepage. 


Rapid seepage; fair stability; fair com- 
paction characteristics; piping hazard; 
low shrink-swell potential. 


Seasonal high water table; fair stability; 
fair compaction characteristics; rapid 
seepage; piping hazard. 


Seasonal high water table; fair stability; 
poor to fair compaction characteristics; 
slow seepage; high shrink-swell potential. 


Seasonal high water table; fair to good sta- 
bility; fair compaction characteristics; 
slow seepage. 


High water table; fair to good stability; 
poor to fair compaction characteristics; 
slow seepage. 


High water table; fair to good stability; 
fair compaction characteristics; slow 
seepage. 


Medium to rapid seepage; fair stability; 
fair compaction characteristics; piping 
hazard; low shrink-swell potential. 


High water table; fair stability; poor to fair 
compaction characteristics; slow seepage; 
high shrink-swell potential. 


Subsoil has fair stability and slow seepage. 
Substratum has poor stability and a 
medium rate of seepage and is subject to 
piping. High water table. 
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interpretations for farm uses—Continued 


Soil properties affeeting—Continued 


Agricultural drainage Trrigation Terraces and diversions Grassed waterways 
ss 5 
Slow permeability below a depth Moderate available water capac- Not needed: nearly Not needed: nearly level; 
of 18 to 40 inches; high water ity; very rapid water intake; level; slow runoff. slow runoff. 
table. slow permeability below a 


depth of 18 to 40 inches; poor 
natural drainage. 


Seasonal high water table; Moderate available water capac- Generally not needed: Seasonal high water table. 
pockets of sandy material; ity; rapid water intake. sandy texture; little 
ditchbanks unstable; soil may runoff. 
flow into and plug tile lines. 
Not needed. 225 eo eee oes Very low available water capac- | Not needed: sandy Sandy texture; very low 
ity; very rapid water intake; texture; little runoff. fertility; droughtiness; 
hazard of scil blowing. erosion hazard; construc- 


tion of waterways and 
establishment of vegeta- 
tion are diffieult. 


Sandy texture to a depth of 60 Low available water capacity ; Gencrally not needed: Generally not needed: 
inches; slowly permeable very rapid water intake. sandy texture; little sandy texture; little 
cemented layer below sand; runoff. runoff. 


wet depressions; ditchbanks 
unstable; feasibility of tiling 


questionable. 
Slow permeability ; seasonal high Moderate available water capac- Generally not needed: Seasonal high water. table; 
water table; blinding needed. ity; medium rate of water short, irregular slopes. fine-textured subsoil. 
intake; slow permeability. 
Seasonal high water table; flood High available water capacity; Not needed: nearly level__| Generally not needed. 
hazard. medium rate of water intake; 
seasonal high water table; flood 
hazard. 
High water table; moderately slow | High available water capacity; Not needed: nearly level_-| High water table; moderately 
permeability; wet depressions. medium rate of water intake; fine textured subsoil and 
poor natural drainage. substratum. 
High water table; flood hazard____. High available water capacity; Not needed: nearly level_.| Generally not needed. 
medium rate of water intake; 
flood hazard; poor natural 
drainage. 
| Not needed_....-.--.-.-----.-_-- Low available water capacity; Sandy texture; irregular Rapid permeability; slow to 
rapid water intake; hazard of slopes in many areas. medium runoff; erosion 
soil blowing. hazard; establishing vegeta- 
tion may be difficult. 
Slow permeability; high water High available water capacity; Not needed: nearly level__| High water table; moderately 
table; blinding needed. slow water intake; slow per- fine to fine texture; con- 
meability; poor natural drain- struction may be difficult 
age. when soil is wet. 
High water table; substratum may | Moderate available water cap- Not needed: nearly level_.| High water table. 
flow into and plug tile lines; pacity; medium rate of water 
ditchbanks unstable. intake; poor natural drainage. 
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SOIL SURVEY 


TaBLe 6,—Engineering 


Soil series and map symbols 


Soil properties affecting— 


Farm ponds 


Reservoir area 


Embankment 


Tuscola: 


UIA, UIB, UIC..-.- a... 


Ubly: 


Wallkill: 


Wiss saa eee siete vale 


Warners: 


Wasepi: WsA.-.------------------------ 


Washtenaw: Wt..---------------------- 


Wind eroded land, sloping: WuC. 
Onsite investigation needed. 


Medium rate of seepage; seal blanket needed; 
sides of ponds unstable if substratum is 
exposed. 


Medium to slow seepage...-._------------ 


High water table; slow seepage to a depth 
of 10 to 40 inches; rapid permeability at 
greater depths; flood hazard; suitable 
for pit-type ponds. 


| High water table; rapid seepage to a depth 
of less than 12 inches; slow seepage at 
greater depths; suitable for pit-type 
ponds. 


Medium rate of seepage to a depth of 24 to 
40 inches; scal blanket needed if sand 
and gravel are exposed. 


High water table; medium rate of seepage; 
suitable for pit-type ponds. 


Uppermost 30 to 46 inches has fair to good 
stability, fair compaction characteristics, 
and slow seepage. Substratum has poor to 
fair stability and is subjcct to piping. 


Fair to good stability; fair to good com- 
paction characteristics; slow seepage. 


High water table; unstable organic sub- 
stratum at a depth of 10 to 40 inches. 


High water table; less than 12 inches of 
unstable organic material over marl; 
mar] has fair stability and poor compac- 
tion characteristics. 


Uppermost 24 to 40 inches has fair stability, 
fair to good compaction characteristics, 
and a medium rate of secpage. Substra- 
tum has fair stability; fair compaction 
characteristics, and rapid seepage. 


High water table; fair to good stability; 
poor to fair compaction characteristics; 
slow seepage. 
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Soil properties affecting—Continued 


Agricultural drainage 


Trrigation 


Terraces and diversions 


Grassed waterways 


Not needed.____-_.-..___--__-_ eee 


Not needed__...---.---------- 2. 


High water table; flood hazard; 
organic material below a depth 
of 10 to 40 inches is unstable 
and may settle if drained. 


High water table; organic material 
settles if overdrained; mar] at a 
depth of less than 12 inches. 


Seasonal high water table; sand 
and gravel in substratum make 
blinding necessary. 


High water table; flood hazard; 
wet depressions. 


High available water capacity ; 
medium rate of water intake. 


Moderate available water capac- 
ity; rapid water intake; runoff 
and erosion hazard in sloping 
areas. 


High available water capacity; 
medium rate of water intake; 
flood. hazard; poor natural 
drainage. 


High available water capacity; 
very rapid water intake; very 
poor natural drainage. 


Low available water capacity; 
rapid water intake; sand and 
gravel at a depth of 24 to 40 
inches. 


High available water capacity; 
medium rate of water intake; 
flood hazard; poor natural 
drainage. 


Short, irregular slopes in 
many areas. 


Short, irregular slopes in 
many arcas. 


Not needed: nearly level 
to depressional. 


Not needed: nearly level 
to depressional. 


Not needed: 
slow runoff. 


nearly level; 


Not needed: nearly level 
to depressional. 


Erosion hazard. 


No unfavorable properties 
except erosion hazard in 
sloping areas. 


Nearly level; high water 
table; construction and 
seeding difficult. 


Not needed. 


Nearly level; slow runoff; low 
available water capacity ; 
erosion hazard. 


Nearly level to depressional; 
high water table. 
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The ratings for sand and gravel refer to the availability 
of commercially useful material within 5 feet of the sur- 
face. In some soils that have suitable material within a 
depth of 5 feet, the material below that depth is unsuitable, 
and in some soils that are rated as unsuitable, sand and 
gravel do occur below a depth of 5 feet and can be located 
by digging test pits. 

Suitability as a source of road fill depends partly on 
texture. If the subsoil and the substratum have contrast- 
ing characteristics, both are rated. Sand that contains 
adequate binder is the most suitable material, and clay 
and organic material are the least suitable. No specific 
values should be inferred from estimates of bearing capac- 
ity given in this column. 

The ratings for impermeable material refer to com- 
pacted soil material. Examples of uses are linings for 
reservoirs and sewage lagoons and fill for dams. 

For highway location, the properties of the entire pro- 
file, undisturbed and without artificial drainage, have to 
be considered. The State Highway Department of Mich- 
igan has rated the major soils of the State with respect 
to their highway engineering properties (4). No specific 
values should be inferred from estimates of bearing capac- 
ity given in this column. . 

Foundations for low buildings generally are based in 
the substratum, and the properties ated are those of that 
layer, in its undisturbed condition. Shrink-swell potential 
(see table 4) is the major factor to be considered. 

Winter grading is affected mainly by texture, natural 
water content, and depth to the water table. These prop- 
erties determine whether or not the soil can be handled 
easily and whether or not it can be traversed by ordinary 
construction equipment in winter. 

Corrosion potential refers to the hazard of damage to 
underground conduits by corrosion resulting from sci] 
properties. Generally, the soil properties that cause cor- 
rosion of metal conduits are poor aeration, high acidity, 
high electrical conductivity, high salt content, and high 
moisture content. Those that cause corrosion of concrete 
conduits are low acidity and a high moisture content. 

The properties considered in judging the degree of lim- 
itation for use as a sewage disposal field were topography, 
permeability (or percolation rate), depth to the water 
table, and the flood hazard. A rating of slight indicates 
that there are no limitations that cannot easily be over- 
come; a rating of moderate, that limitations can be over- 
come with good management and careful design; and a 
rating of severe, that such use of the soil is questionable. 

In table 6 the soil properties described in table 4 are 
interpreted in relation to farm uses. Explanations of the 
columns in table 6 follow. 

The properties of the entire profile have to be consid- 
ered in evaluating a soil as a location for a farm pond. 
Organic-matter content, permeability, depth to bedrock, 
shrink-swell potential, depth to the water table, strength, 
and stability are the significant properties. The properties 
of the soil before it is disturbed affect the reservoir area; 
those of the soil after it is disturbed affect embankments. 

The properties that affect the installation and function- 
ing of farm drainage systems are texture, water-intake 
rate, permeability, topography, depth to the water table, 
and depth to a restricting layer. 

Water-intake rate and available water capacity are the 
properties most significant in evaluating a soil for irriga- 
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tion. Also important are topography, depth to the water 
table, and depth to a restricting layer. 

The properties that affect the layout and construction 
of terraces and diversions are texture, topography, and 
depth to ae unfavorable for crops. 

Among the properties that affect the layout and con- 
struction of grassed waterways and the establishment, 
growth, and maintenance of suitable vegetation are per- 
meability, fertility, and the erosion hazard. 


Soil Properties in Relation to 
Town and Country Planning 


Community development, with the accompanying ex- 
tension of public utilities and establishment of business 
and recreational facilities, creates a need for soil informa- 
tion somewhat different from that needed for purposes of 
farming. Land appraisers, realtors, city planners, builders, 
and others need facts that will help them determine what 
sites are suitable for homes and other buildings and what 
areas are best reserved for other uses. Homeowners want 
information that will help them in landscaping their prop- 
erty and protecting it against the crosion hazards of 
built-up communities. 

vesidences.—Drainage, permeability, slope, erosion haz- 
ard, stability, and frequency of flooding have to be 
considered in evaluating the suitability ofa site for an 
individual home or for a subdivision. 

Homes built on soils that are poorly drained and have 
a high water table, such as those of the Breckenridge, 
Hettinger, and Sims series, are likely to have wet base- 
ments unless some artificial drainage is provided. A high 
water table, even if only seasonal, keeps sewage disposal 
systems from functioning praperly. The soil descriptions 
(pages 8 to 67) give information about drainage and the 
occurrence of a high water table. Table 4 shows the depth 
to the seasonal high water table for the soils of all the 
series, 

_ Permeability is another property that affects the func- 
tioning of sewage disposal systems. If the filter field is in 
rapidly or very rapidly permeable soils, such as those of 
the Chelsea, Spinks, and Rubicon series, unfiltered effluent 
may contaminate the water in shallow wells. Soils that are 
moderately or moderately slowly permeable, such as those 
of the Miami, Owosso, and Ubly series, provide more ade: 
quate filtering. Table 4 gives estimates of permeability 
rates for all the soils, and table 5 shows the kind and degree 
Ae Buen of the soils as locations for sewage disposal 

elds. 

Shrink-swell potential is among the soil properties that 
affect suitability for foundations of low buildings. Boyer, 
Fox, and Hillsdale soils, which have a low shrink-swell 
potential and also have other favorable properties, pro- 
vide good foundations. Organic soils, such as those of the 
Carlisle, Edwards, and Wallkill series, are not stable 
enough to be good for foundations. Table 4 gives estimates 
of shrink-swell potential for all the soils, and table 5 in- 
cludes engineering interpretations that help in identifying 
the soils that are suitable for foundations, 

Soils on bottom lands are subject to flooding and conse- 
quently are not good choices for building sites. Algansee, 
Ceresco, Cohoctah, Glendora, Shoals, and Sloan soils are 
examples. 
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Erosion and the accumulation of sediment are serious 
hazards where construction is underway. As a result of 
paving and of compaction of soil material, runoff from 
a built-up area is two to ten times as heavy as runoff from 
the same area while it was still in farms or forest. The 
runoff water concentrates in streets and gutters, instead 
of flowing into natural waterways, and the results are 
flooding and deposition of sediment in lower areas. The 
steeper the slope, the more severe the hazard. The sloping 
and steep soils of the Miami, Morley, Hillsdale, and Nester 
series are particularly susceptible to erosion. Table 6 in- 
cludes interpretations relating to the construction of diver- 
sions and grassed waterways and the installation of drain- 
age facilities. Measures that can be taken to control erosion 
in smal] residential tracts include the following: 


1. Building driveways, walks, and fences on the con- 
tour or, if that is not possible, straight across the 
slope. 

2. Grading to make the surface level or gently slop- 
ing. The surface layer can be removed before 

rading and used later. for topsoil. 

3. Building diversions that will intercept runoff and 
keep it from flowing over erodible areas. 

4. Constructing waterways or improving existing 
waterways in order to prevent gullying. 

5. Draining seepage areas and waterlogged areas 
with tile or other facilities. 


Streets, driveways, sidewalks, and patios—Of special 
interest to homeowners and developers are soil properties 
that cause cracking and shifting of pavement. Soils high in 
silt, such as those of the Bruce, Kibbie, and Tuscola series, 
are subject to frost heaving. Concrete placed on such soils 
cracks readily unless the surface of the soils is first cov- 
ered with sand and gravel. Other properties that cause 
pavement to crack and shift excessively are a high water 
table and clayey texture. Pavement laid on very poorly 
drained organic soils, such as those of the Adrian, Carlisle, 
Edwards, and Warners series, is likely to crack and become 
uneven as a result of settling of the organic material after 
drainage. Table 4 gives estimates of shrink-swell potential 
for all the soils, and table 5 includes interpretations relat- 
ing to the use of the soils for road fill and locations for 
highways; this.information can be used to identify the soils 
that are unsuitable for streets, driveways, sidewalks, and 

atios, 
‘ Underground utility lines—W ater mains, gas pipelines, 
communication lines, and sewer lines that are buried in the 
ground may corrode and break unless protected against 
certain electrobiochemical reactions that result, from in- 
herent properties of-the soils but differ according to the 
nattire of the soils. All metals corrode to some degree if 

laced underground, and some metals corrode more rap- 
idly in some soils than in others. The corrosion potential 
depends on physical, chemical, electrical, and biological 
properties of the soils—for example, oxygen concentra- 
tion, concentration of anaerobic bacteria, and moisture 
content. Design and construction of the lines are also 
important. The likelihood of corrosion is intensified by 
connecting dissimilar metals, by burying metal structures 
at varying depths, and by extending pipelines through 
different kinds of soils. Table 5 gives the corrosion poten- 
tial of all the soils of the county, for uncoated steel and 
for concrete. 
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If cast-iron pipes are used, stress caused by shrinking 
and swelling of the soils is an additional hazard. In soils 
that have a high shrink-swell potential, cast-iron pipes 
may break unless cushioned with sandy material, Esti- 
mates of shrink-swell potential for all the soils are given 
in table 4, 

Gardening and landscaping.—The ideal soils for yards 
and gardens are those that have a deep root zone, a loamy 
texture, a balanced supply of plant nutrients, an ade- 
quate amount of organic matter, adequate available water 
capacity, good drainage, and a structure that allows free 
movement of water. Fox, Hillsdale, Miami, and Tuscola 
soils closely approximate this ideal. On droughty soils, 
such as those of the Boyer, Chelsea, Mancelona, Rubicon, 
and Spinks series, lawn grasses and shrubs have to be 
watered frequently in dry weather. Poorly drained soils, 
such as those of the Sims and Toledo series, are difficult 
to work when wet and become hard and cloddy as they 
dry out. If such soils are disturbed by construction opera- 
tions, seeding them with lawn grasses is difficult. 

Other information useful in landscaping is given in 
the section “Capability Grouping.” 

Public _health—Soils information has applications to 
many public health problems, including those of sewage 
disposal, trash disposal, prevention of disease, and mainte- 
nance of safe and adequate water supplies. 

Sewage lagoons, septic tank systems, and sewer lines 
need to be located and constructed so that seepage or 
drainage from them cannot pollute water supplies. One 
cause of pollution is leakage from sewage lagoons built 
on unsuitable soils, such as the rapidly permeable Chelsea, 
Rubicon, and Spinks soils. Wells, streams, and lakes can 
become contaminated by runoff from clogged and im- 
properly located filter fields. The soil map, which shows 
the major drainageways of the county, can be used as a 
guide in locating filter fields where they will not cause 
pollution. Rapid percolation of septic tank effluent can 
result in pollution of shallow underground water supplies. 
Table 6 includes interpretations helpful in identifying 
soils that should not be used as material for construction 
of lagoons or as locations for filter fields. 

In selecting sites for sanitary land fills, it is important 
to consider topography, drainage, soil texture, permea- 
bility, reaction, and the nature of the underlying ma- 
terial. Table 4 gives estimates of the pertinent properties 
of the soils. The soil map can be used to locate areas of 
suitable soils. 

Stability of the soils is of major importance in select- 
ing locations for sewer lines. If the gradeline is inter- 
rupted and the system breaks down,-a public health hazard 
results. The shrink-swell potential of a soil (see table 4) 
is an indication of its relative stability. Corrosion is an- 
other cause of breakdowns in sewer lines. Estimates of the 
corrosion potential of all the soils are given in table 5. 

Mosquitoes, fleas, and other disease-carrying insects 
breed in stagnant water. By the use of the soil descriptions 
and the soil map, it is possible to identify areas subject 
to flooding or ponding. Once the possible trouble spots are 
located, the health hazard can be controlled by spraying 
to eliminate insects and by installing drainage systems to 
remove standing water. 
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Formation and Classification 
of the Soils’ 


This section discusses the five major factors of soil 
formation, the processes involved in the differentiation of 
soil horizons, and the system of classifying soils and the 
placement of the soils of Ottawa County according to that 
system. 


Factors of Soil Formation 


Soil forms through the action of certain forces on mate- 
rial deposited or accumulated through geologic processes. 
The characteristics of the soil at any given point depend 
upon five major factors: parent material, climate, living 
organisms, topography, and time. The effect of each of 
these factors is conditioned by the other four factors, and 
a difference in any one results in the formation of a dif- 
ferent kind of soil. 

Climate and vegetation are the active factors in soil 
formation; their effects on the accumulated parent mate- 
rial bring about the formation of a soil with genetically 
related horizons. 

The effects of climate and vegetation are conditioned 
by topography and time and also by the nature of the 
parent material. In some cases the parent material is the 
dominant factor in determining the characteristics of the 
soil. 

Parent material —Parent material is the unconsolidated 
mass from which a soil forms. It determines the limits of 
the inorganic chemical and mineralogical composition of 
the soil. The parent material of the soils of Ottawa County 
includes gravelly, sandy, loamy, clayey, and organic ma- 
terial. Most of the soils formed in material deposited by 
glaciers. Exceptions ‘re the sandy soils along Lake Michi- 
gan, which formed in wind-deposited material; the alluv- 
ial soils on flood plains; and the organic soils, which were 
derived from decaying vegetation. Mancelona and New- 
aygo soils, for example, formed in sandy and gravelly gla- 
cial material; Deer Park soils, mainly in sandy wind- 
deposited material; Miami and Nester soils, in loamy 
glacial material; Toledo soils, in clayey glacial material; 
Sloan soils, in loamy alluvial material; and Carlisle and 
Toughton soils, in organic material. 

Climate—The climate of Ottawa County is cool and 
humid. Presumably the climate that existed while the soils 
were forming was similar. The influence of Lake Michigan 
affects the vegetation in a narrow belt along the lakeshore. 
Otherwise, the climate is about the same throughout the 
county, and generally speaking it does not account for 
significant differences among the soils. 

Living organisms.—Plants, animals, insects, bacteria, 
and fungi are responsible for gains and losses in organic 
matter, nitrogen, and plant nutrients and for changes in 
structure and porosity. Vegetation, dominantly hardwood 
and éoniferous trees, has affected the soils of Ottawa 
County more than other living organisms. Decayed plant 


™By R. W. Jounson, soil correlator, Soil Conservation Service, 
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material contributes organic matter to the soils, and the 
organic matter imparts a dark color to the surface layer. 
Granby soils are examples of soils that have a dark-colored 
surface layer as a result of the accumulation. of organic 
matter. 

Topography.—Topography affects soil formation 
through its influence on drainage, erosion, plant cover, and 
soil temperature. The topography of Ottawa County 
ranges from steep to depressional. There are steep areas in 
which local differences in relief are as much as 150 to 200 
feet, undulating and hilly areas interspersed with small 
level areas, extensive plains that have slopes of less than 
2 percent, and poorly drained depressions. Level and 
nearly level areas receive runoff from the slopes. Deer 
Park soils are examples of soils that commonly occur 
where the local differences in relief are sharp; Nester, 
Kawkawlin, and Sims soils are among those that occur 
where the landscape is predominantly undulating and 
hilly; Granby soils, which are poorly drained or very 
poorly drained, are examples of soils that occur on the 
broad plains; Wallkill soils are examples of depressional 
soils that have a high water table; and Allendale soils are 
among the level and nearly level soils that receive runoff 
from surrounding slopes. 

Time.—Differences in the length of time the parent 
material has been in place commonly are reflected in the 
degree and distinctness of horizon differentiation. Usually 
a long period of time is needed for the formation of dis- 
tinct textural horizons, but differences in organic-matter 
content become apparent in a shorter period of time. 

The soils of Ottawa County have been forming for pe- 
riods ranging from a few years to 10,000 years. The older 
soils have well-expressed horizons; some of the youngest 
show very little differentiation of horizons. Deer Park 
soils, for example, are young soils on sand dunes; except 
for a darker color in the surface layer, these soils retain 
most of the characteristics of their parent material. Rubi- 
con soils are older and have better differentiated horizons. 


Processes of Horizon Differentiation 


Several processes were involved in the formation of ho- 
rizons in the soils of Ottawa County. These processes are 
accumulation of organic matter, leaching of calcium car- 
bonates and bases, reduction and transfer of iron, and 
formation and translocation of silicate clay materials. 
Most of the soils have been affected by more than one of 
these processes. 

Accumulation of organic matter in the upper part of 
the profile to form an A1 horizon has been important. The 
range in organic-matter content is from very low to high. 

Leaching of carbonates and bases has taken place in 
nearly all the soils. Soil scientists generally agree that 
leaching of bases usually precedes translocation of silicate 
clay minerals. Most of the soils are moderately to strongly 
leached. Nester soils, for example, have been leached of 
carbonates to a depth of about 28 inches. 

Reduction and transfer of iron, a process called gleying, 
is evident in the poorly drained and very poorly drained 
soils. Gray colors in the subsoil indicate reduction and 
loss of iron. Some horizons have reddish-brown mottles 
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and concretions, which indicate a segregation of iron. The 
subsurface layer of the Tonkey soils is an example. 

Translocation of clay minerals has contributed to ho- 
rizon differentiation in some soils. In such soils the elu- 
viated A2 horizon commonly has weak structure and is 
lower in content of clay and generally lighter in color 
than the B horizon. The B horizon has an accumulation 
of clay and probably was leached of carbonates and soluble 
salts to a considerable extent before translocation of sili- 
cate clay took place. Miami soils are examples of soils in 
which silicate clay minerals have accumulated in the B 
horizon. 

In some soils of Ottawa County, iron and humus have 
moved from the surface to the B horizon. The color of 
the B horizon in such soils ranges from dark reddish brown 
to yellowish brown. Kalkaska, Rubicon, and Saugatuck 
soils are examples of soils that have an accumulation of 
translocated iron and humus in the subsoil. 


Classification of the Soils 


Soils are classified so that we may more readily remem- 
ber their significant characteristics, assemble knowledge 
about them, see their relationships to one another and to 
the whole environment, and develop principles that help 
us to understand their behavior and response to manipu- 
lation. Through classification and the use of soil maps, 
‘we can apply our knowledge of soils to specific fields and 
other tracts of land. 

The current system of soil classification (6, 9) is de- 
signed to accommodate all soils. It defines classes of soils 
in terms of observable or measurable properties. The prop- 
erties chosen are primarily those that result in the group- 
ing of soils of similar genesis, or mode of origin. Genesis 
does not, however, appear in the definitions of the classes. 
This system, adopted by the National Cooperative Soil 
Survey in 1965, replaced the system that had been in use 
since 1938 (2,7). 

The system of classification now in use has six catgories. 
Beginning with the most inclusive, the categories are the 
order, the suborder, the great group, the subgroup, the 
family, and the series. Table 7 shows the classification of 
the soils of Ottawa County according to this system. This 
classification is in effect as of January 1970; it is subject 
to change as more precise information becomes available. 
Some of the soils do not fit exactly into any established 
series but closely resemble the soils of one of the estab- 
lished series, differing from them only in small ways that 
are not of consequence in interpreting usefulness and be- 
havior. Such soils are given the name of an appropriate 
series and are known as taxadjuncts to that series. The 
taxadjuncts in Ottawa County are identified in-table 7 
with footnote references, and the ways in which they differ 
from typical soils of the series are explained in footnotes 
at the end of the table. Brief descriptions of the six cate- 
gories follow. 

Orvrr.—Ten soil orders are recognized : Entisols, Verti- 
sols, Inceptisols, Aridisols, Mollisols, Spodosols, Alfisols, 
Ultisols, Oxisols, and Histosols. The properties used to 
differentiate orders are those that tend to give broad cli- 
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matic groupings of soils. Two exceptions to this generali- 
zation are the Entisols and the Histosols, both of which 
occur in many different climates. Six of the ten orders are 
represented in. Ottawa County: Entisols, Inceptisols, Alfi- 
sols, Mollisols, Spodosols, and Histosols, 

Entisols are recent soils. They either lack genetic hori- 
zons or are only beginning to develop them. 

Inceptisols occur most commonly on young but not re- 
cent land surfaces. Some of the soils that, under the system 
used until 1965, were classified as Alluvial soils and some 
that were classified as Low-Humic Gley soils are in this 
order. 

Alfisols have a clay-enriched B horizon that is high in 
base saturation. Some of the soils formerly classified as 
Gray-Brown Podzolic soils and as Gray Wooded soils are 
in this order. 

Mollisols have a fairly thick, dark-colored, mineral sur- 
face layer. Some of the soils formerly classified as Al- 
luvial soils and some formerly classified as Humic Gley 
soils are in this order. 

Spodosols have a B horizon enriched with iron and 
humus. Some of the soils formerly classified as Podzols are 
in this order. 

Histosols develop from organic material. Soils formerly 
classified as muck, peat, organic soils, and bog soils are 
in this order. 

Sunorper—EHach order is divided into suborders, 
mainly on the basis of soil characteristics that result in 
grouping soils according to genetic similarity. The cli- 
matic range is narrower than that of the order. The prop- 
erties used are mainly those that reflect either the presence 
or absence of waterlogging or differences in climate or 
vegetation. 

Great croup.—Each suborder is divided into great 
groups on the basis of similarity in the kind and sequence 
of major horizons and in major soil properties. The hori- 
zons considered are those in which clay, iron, or humus 
has accumulated and those in which pans that interfere 
with the growth of roots and the movement of water have 
formed. The properties are soil temperature, chemical 
composition (mainly base saturation with calcium, mag- 
nesium, sodium, and potassium), and the like. (In table 
7, this category is not shown separately; the last word in 
the name of the subgroup is the name of the great group.) 

Suserour.—Each great group is divided into sub- 
groups; one represents the central (typic) concept of the 
group, and the others, called intergrades, have one or 
more properties of another great group, suborder, or 
order. 

Famity.—Families are established within each sub- 
group, primarily on the basis of properties important to 
the growth of plants or properties significant in engi- 
neering. Texture, mineralogy, reaction, soil temperature, 
permeability, thickness of horizons, and consistence ara 
among the properties considered. 

Srrres.—aA series is a group of soils that have horizons 
similar in all important characteristics, except for texture 
of the surface layer, and that are similar in arrangement 
in the profile. (See the section “How This Survey Was 
Made.”) 


134 


SOIL SURVEY 


TaniE 7.—Classification of soil series by higher categories 


Series Family Subgroup Order 
Adrian_.-..---------- Aol 2 go ue eben Sone se eee ssesese ese esee |) (eee tel eat eRe ae eee es eae Histosols. 
Algansee__------------ Mixed, mesic_.__-_------------------------------- Aquic Udipsamments_-.--.-------- Entisols. 
Allendale 2 Sandy over clayey, mixed, frigid--------------------- Aqualfie Haplorthods___._-.------- Spodosols. 
Au Gres 3______-- _| Sandy, mixed, frigid__.___.------------------------ Ientic Haplaquods...-.--.--------- Spodosols. 
Belding 3__.-_--------- Coarse-loamy, mixed, frigid_...--------------------- Alfie Haplaquods_--.-.------------ Spodosols. 
Blount_._.._--------- Fine, illitic, mesic Aerie Ochraqualfs__._..--.-------- Alfisols. 
Bowers 3____.--.-.---- Fine, mixed__-._.--..------------ Aquie Eutroboralfs.__...---------- Alfisols. 
Boyer. --------------- Coarse-loamy, mixed, mesic..------- Typice Hapludalfs.......-.--------- Alfisols. 
Breckenridge ?__-------- Coarse-loamy, mixed, nonacid, frigid Mollie Haplaquepts...------------- Inceptisols. 
Brevort ?___.-.------- Sandy over loamy, mixed, nonacid, frigid---------~--- Mollie Haplaquents_--.-.-.--.----- Entisols. 
Bruce ?____----------- Fine-loamy, mixed, nonacid, frigid--.---------------- Mollie Haplaquepts_.-------------- Inceptisols. 
Carlisle. 1) cet siete ede wae a ep e the Se Eee S een eine S| Qekicteeoe cee ett ek otckee Histosols. 
Ceresco.. Coarse-loamy, mixed, mesic..-..-------------------- Aquie Fluventic Hapludolls Mollisols. 
Chelsea__ Mixed, mesic_.----..-----------------+------------ Alfie Udipsamments- ~---.--.------ Entisols. 
Cohoctah Coarse-loamy, mixed, noncalcareous, mesic_---------- Fluventic Haplaquolis-_.-.--------- Mollisols. 
Conover Fine-loamy, mixed, mesic_.....---------------------- Udollic Ochraqualfs...-..---------- Alfisols. 
Croswell 3 Sandy, mixed, frigid...---------------------------- Entic Haplorthods._--------------- Spodosols. 
Deer Park 3 Mixed, frigid._.----------------------------------- Spodic Udipsamments__-.--------- Entisols. 
Edwards 1) ee en ee eee eee er ee Ve te oh oar eerste eam aamisae tam Histosols. 

ED tied ecu ase Fine-loamy over sandy or sandy-skeletal, mixed, mesic.| Typic Hapludalfs___-_.------------ Alfisols. 
Gilford... ss0S25esec2 Coarse-loamy, mixed, noncalearcous, mesic-_--------- Typic Haplaquolls_..---.---------- Mollisols. 
Gladwin §_...--------- Sandy, mixed, frigid_.-.--------------------------- Alfie Haplaquods_.---------------- Spodosols. 
Glendora_..-.-------- Mixed, mesic____.-------------------------------- Mollic Psammaquents____-__------- Entisols. 
Granby-___-------- Sandy, mixed, noncalcareous, mesi¢_--_-------------- Typic Haplaquolls___--_--.-------- Mollisols. 
Hettinger 3 _| Fine-loamy, mixed, nonacid, frigid-_-----------~------ Mollic Haplaquepts_.-------------- Inceptisols. 
Hillsdale_....-.------- Coarse-loamy, mixed, mesi¢._----------------------- Typic Hapludalfs__...__.---------- Alfisols. 
Houghton_____-------- No 8 oi ee ences SUE Dee See E Ree caine Lb ee eee arene are mere ere Histosols. 
TOS60? os osteo ewes Sandy over loamy, mixed, frigid--------------------- Aqualfie Haplorthods__-_---------- Spodosols. 
Kalkaska 3_._..------- Sandy, mixed, frigid. _-____------------------------ Typic Haplorthods_..-_.---------- Spodosols. 
Kawkawlin 3___----.-- Tine, Mixed. 25-02 ooo oss wes we rsiesoeeedeseesscc ed Aquic Eutroboralfs.....----------- Alfisols. 
Kibbie_._-.__-. ------ Finc-loamy, mixed, mesic__...--------~-------------- Aquollic Hapludalfs..___._..------- Alfisols. 
Lacota 3_____-_------- Fine-loamy over sandy or sandy-skeletal, mixed, Mollic Haplaquepts Inceptisols. 

nonacid, frigid. 
Linwood_..----------- We occu cesueliegeueceed eet eats eworn eet ees esse Ib oak sure deus wee eS Histosols. 
Mancelona 3.- _.| Sandy, mixed, frigid__-_.----------------------;--+ Alfie Haplorthods...--------------- Spodosols. 
Matherton._-- "| Fine-loamy over sandy or sandy-skeletal, mixed, mesic...| Udollic Ochraqualfs......-.-------- Alfisols. 
Menominee 3___._-.---- Sandy over loamy, mixed, frigid.-_-~---------------- Alfic Haplorthods_._..-.---------- Spodosols. 
Metamora___.-------- Fine-loamy, mixed, mesie__-._---------------------- Udollic Oohraaualts Warne ect oku cee ee Alfisols. 
Miami_.....---------- Fine-loamy, mixed, mesic. Typie Hapludalfs._._._._.--.-------- Alfisols. 
Montealm3_____.--.-- Sandy, mixed, frigid. __-.--------------------------- Alfic Haplorthods_...---.--------- Spodosols. 
Morley__.------------ Fine, illitic, mesi¢...---.------------------- Typie Hapludalfs.....---.--------- Alfisols. 
Nester §___.-.---.---- Fine, mixed__-._.---------------------4--5-7------ Typic Eutroboralfs_ --.-.---------- Alfisols. 
Newaygo 3_----------- Fine-loamy over sandy or sandy-skeletal, mixed, frigid__. Alfie Haplorthods--_-_-.---------- Spodosols. 
Oshtemo_..----------- Coarse-loamy, mixed, mesic..-_.-------------------- Typie Hapludalfs_....--.---------- Alfisols. 
Owosso0_------------~-- Fine-loamy, mixed, mesic_.-_.---------------------- Typic Hapludalfs__.--------------- Alfisols. 
Pinconning *__-------- Sandy over clayey, mixed, nonacid, frigid....--------- Mollic Haplaquents__.------------- Entisols. 
Richter 3_____-------- Coarse-loamy, mixed, frigid_...--------------------- Alfie Haplaquods----.-------------- Spodosols. 
Rubicon 3_..---.------ Sandy, mixed, frigid_ ------------------------------ Entic Haplorthods.._.------------- Spodosols. 
Saugatuck_----.------ Sandy, mixed, mesic, ortstein_-------- Aeric Haplaquods_-_-.-------------- Spodosols. 
Selkirk 3_.._..-------- Fine, illitic. ___....----------------- Aquic Eutroboralfs._-.-.---------- Alfisois. 
Shoals__._....-------- Fine-loamy, mixed, nonacid, mesic Aeric Fluventic Haplaquepts...------ Inceptisols. 
SiS ns coe tenes Fine, mixed, nonacid, frigid_-----.------------------ Mollic Haplaquepts._-_------------ Inceptisols. 
Sloat. 2 s-ceceeseces Fine-loamy, mixed, noncaleareous, mesic. -_-.~-------- Fluventic Haplaquolls_--.---------- Mollisols. 
i Sandy, mixed, mesic. ---_-------------------------- Psammentic Hapludalfs..__--.----- Alfisols. 
Fine, illitic, nonacid, mesic...-.~------------------- Mollie Haplaquepts-_------.------- Inceptisols. 
Coarse-loamy, mixed, nonacid, frigid ..--------------- Mollic Haplaquepts.------.-------- Inceptisols. 
Fine-loamy, mixed, mesi¢___.__-----------+--------- Typic Hapludalfs._..-.------------ Alfisols. 
Coarse-loamy, mixed, frigid...-.-------------------- Alfic Haplorthods_.--.------------ Spodosols. 
Fine-loamy, mixed, nonacid, mesic. -~---------------- Thapto-Histic Haplaquepts__--.---- Inceptisols. 
Fine-silty, mixed, calcareous, mesic_-_--------------- Typie Peppaual boul coude sto ans Mollisols. 
Coarse-loamy, mixed, mesic. ..-~~------------------- Aquollic Hapludalfs...------------- Alfisols, 
Fine-loamy, mixed, nonacid, mesic__.-.-------------- Typic Haplaquents_--~------------- Entisols. 


1 Classification of Histosols at the subgroup and family levels was 
provisional at the time this survey was ready for printing. 


2 Taxadjunct. Wetter th: 
than 47° F. 


an typical; average soil temperature lower 


2 Taxadjunct. Average soil temperature lower than 47° F. 

4 Taxadjunct. Colors not typical of Mollic Haplaquepts; average 
soil temperature higher than 47° F, 

§ Taxadjunct. Mineral surface layer lacking. 
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Climate® 


Ottawa County is on the eastern shore of Lake Michi- 
gan. Westerly winds prevail, so the flow of air generally 
is from the lake. The lake has a moderating effect on the 
weather throughout the county but most noticeably in the 
western part, Extremely high and extremely low tem- 
peratures are rare. Spring is late because the cold lake 
water chills the mcoming air. After warming up during 
summer, the water stays warm long enough to modify the 


®Norton D. StromMen, climatologist for Michigan, National 
Weather ‘Service, U/S. Depariment of Commerce, helped prepare 
this section. 
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first outbreaks of cold weather in fall. Summer is pleasant 
because of the cool lake breezes. Winter temperatures are 
mild, but snow flurries are frequent and the average total 
snowfall is heavy. Climatological data for the county are 
given in tables 8, 9, and 10. 

The highest temperature of record is 101° F., recorded 
on July 21, 1984; at no other time on record has the tem- 
perature reached. 100°. The lowest temperature of record. 
is —25° F., recorded on February 11, 1899. On the aver- 
age, temperatures of more than 90° occur only three times 
in a summer and below-zero temperatures only twice in 
a winter. The highest mean monthly temperature of rec- 
ord is 76.4°, which occurred in August 1947 and July 1955. 


TaBLE 8.— Temperature and precipitation data 
[Based on U.S. National Weather Service records kept at Grand Haven, Ottawa County, Mich. Period of record, 1935-64] 


Temperature Precipitation 
Two years in 10 will have One year in 10 will 
Average | Average at least 4 days with— Average have— Days with Average 
Month daily daily total snow depth of 
maximum | minimum cover snow on 
Maximum | Minimum days with 
temperature | temperature Less More snow cover 
equal to or | equal to or than— than— an inch or 
higher lower more deep 
than— than— 
oF, °F. oF, oF, Inches Inches inches Number Inches 
January______-_----- 31.6 19.5 44 5 2.15 .0 3.5 20 6.9 
February.....-.-.---- 33. 1 19. 4 45 5 1. 78 8 2.9 17 8.3 
March.___.-------... 41.9 26. 5 60 13 2. 14 .9 3. 7 8 4,1 
Aprile: cton 6 ek ah 54. 6 36. 3 72 25 2. 86 1.2 5.4 OE, Oe Cee ete O 
DY oe eSeee eS 66. 1 45.7 81 35 3. 18 1.3 5.4 O sesh scecenks 
JUNEIoo 2b Shs eee ae 75. 5 55. 8 87 45 3. 20 1.2 5.7 Oo eee ce cee ate 
JUV oso eee a ue 80. 1 61. 2 89 51 2. 67 L1 5. 6 Ocoee ace 
August_.--..-.---.-- 79,1 60. 5 88 50 2. 95 14 4.8 Oi see 
September___.______- 72.1 53. 1 85 39 3. 29 13 5.8 Oi esseet tessa 
October.______-.----- 61.8 43.7 74 31 2. 48 .9 4.5 (1) @) 
November__._--.-..- 47.0 33. 6 62 21 2. 69 14 4.1 4 3.8 
December___--.____._ 35. 4 23. 9 50 11 2.19 1.0 3.5 14 6.5 
SCT eee er 56. 5 39. 9 391 49 31. 58 24, 2 39. 3 63 6. 6 


1 Less than half a day. 
2 Less than 44 inch. 


TaBLE 9.—Probabilities of last freezing 


3 Average annual maximum. 
4 Average annual minimum. 


temperatures in spring and first in fall 


(These dates are calculated from records kept at Grand Haven and apply to the western part of the county. For the 
eastern part of the county, calculate 3 to 5 days later in spring and 3 to 5 days earlier in fall] 


Date for given probability and temperature 


Probabi 


lity 


Spring: 


1 year in 10 later than_.-_______.-.-..--.-_---- 
2 years in 10 later than_._...-._______---__-_-- 
5 years in 10 later than.....___...._____.___u-- 


Fall: 


1 year in 10 earlier than__--_.-.-.----_------.-- 


2 years in 10 earlier than 
5 years in 10 earlicr than 


16°F. or lower | 20°F. or lower | 24°F. or lower | 28°F. or lower | 32°F. or lower 
March 29 April 8 April 17 May 5 May 21 
March 24 April 4 April 12 May 1 May 16 
March 14 arch 24 April 2 April 20 May 6 
November 22 | November 13 | November | October 16 September 27 
November 27 | November 18 | November 6 October 21 October 2 
December 8 November 29 | November 17 | November 1 October 13 
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TasBLE 10.—Probability of snow cover of specified depth before given dates 


[At Grand Haven. Based on depth of snow cover at time of daily observation] 


NN non 


Depth of snow cover 


Probability 
1 inch 3 inches 6 inches 12 inches 
5 percent_....----------------------------------------- November 1 November 11 November 4 December 4 

10 percent____---.-----------------------------------+-- November 6 November 16 November 21 December 13 
30 percent___-...---.---------------+-- Poess be teese eee se November 18 November 27 December 5 January 2 
50 percent_..------------------------------------------- November 26 December 5 December 14 January 4 
70 percent._._------------------------------------------ December 4 December 13 December 23 1 
90 percent___.---__----------------~--------------------- December 16 December 24 January 7 @) 


a 


1 Probability less than given percent. 


The growing season averages 160 days. At Grand 
Haven, the average date of the last freezing temperature 
in spring is May 6 and the average date of the first freeze 
in fall is October 18, In the eastern part of the county, 
the dates are 3 to 5 days later in spring and 8 to 5 days 
earlier in fall. 

More than half the annual precipitation—an average 
of 57 percent—falls during the 6-month period April 
through September (see table 8). September is the month 
of the heaviest average precipitation, and February the 
month of the lightest. The wettest month of record was 
September 1892, when precipitation totaled 9.37 inches. 
The driest month of record was November 1904, when 
precipitation measured only a trace. About once in 2 years, 
as much as 1.8 inches of rain falls in an hour, as much 
as 1.6 inches in 2 hours, and as much as 2.5 inches in 
24 hours. About once in 10 years, as much as 3.7 inches 
falls in 24 hours, and once in 50 years, as much as 4.6 
inches. 

Data recorded at South Haven, about 25 miles south 
of Ottawa County, indicates that the average total evap- 
oration (class A pan) between the first of April and the 
end of October is 36.51 inches, which is more than twice 
the average total rainfall for the six-month period. The 
deficit is made up from water stored in the soils since the 
rains of winter and early spring. 

Snowfall averages 66 inches a year but varies consid- 
erably from year to year. In the last 35 years, annual 
totals have ranged from as much as 121 inches, in the 
1935-36 season, to as little as 15 inches, in the 1948-49 
season. Measurable amounts of snow usually fall each 
month from October through April. 

Cloudy days are most common late in fall and early 
in winter and least common late in spring and in summer. 
The nearest National Weather Service stations at which 
records of cloudiness are kept are at Grand Rapids, which 
is to the east, and at Muskegon, which is to the northwest. 
At Grand Rapids, December averages 23 cloudy days, 6 
partly cloudy days, and 2 clear days; July averages 10 
cloudy days, 12 partly cloudly days, and 9 clear days. At 
Muskegon, December averages 25 cloudy days, 4 partly 
cloudy days, and 2 clear days; July averages 8 cloudy 
days, 11 partly cloudy days, and 12 clear days. 


Geology and Physiography’ 


The bedrock of Ottawa County consists of the edges 
of bowllike rock formations that fill the Michigan basin. 
The oldest rock is the Coldwater Shale (#), which under- 
lies all the county and is near the surface along the west- 
ern edge. Overlapping the Coldwater Shale in the central 
part of the county is the Marshall Formation, which is, in 
turn, overlapped in the northeastern part of the county by 
the Michigan Formation. 

Overlying these rocks is a mass of glacial drift deposited 
during the Wisconsin glacial period. When the ice melted, 
some 8 to 12 thousand years ago, it left deposits of raw soil 
material that ranged from less than 100 to more than 300 
feet in thickness. Such deposits covered all of the area that 
is now Ottawa County. The present surface features are, 
for the most part, the results of glacial action. 

Physiographically, the county is located in the Great 
Lakes Plains. Variations in relief within the county are 
not great. The elevation at the shore of Lake Michigan 
is about 580 feet, and the highest elevation in the county 
is slightly more than 800 feet. Local differences in eleva- 
tion exceed 150 feet in only a few places. 

The topographic features of the county include nearly 
level plains, which are in part well drained and in part wet 
and swampy; high dunes; low, short, narrow sand ridges 
rounded elle, and constructional valleys and basins; an 
low bluffs and escarpments. Three well-defined topo- 
graphic divisions are recognized: a broad, low-lying 
sandy plain, which occupies the western half of the county 
and extends eastward through the center of the county as 
a, V-shaped area; a gently sloping to hilly upland, which 
occupies the southeastern quarter of the county; and a 
gently sloping to rolling cpland plain, which occupies the 
northeastern quarter. The low-lying plain probably repre- 
sents the bed of Lake Chicago, a glacial lake now extinct. 
It is no more than 60 to 75 feet higher than Lake Michigan. 
The upland and the upland plain are 100 to 250 feet higher 
than Lake Michigan. 

The most conspicuous topographic feature of the county 
is the line of sand dunes that extends the entire length of 
the shore front. These dunes, some as much as 200 feet in 
height, form a broken ridge half a mile to a mile wide. 


* WILLIAM ALLRED and W. W. Srunprery, Soil Conservation Serv- 
ice, helped prepare this section. 
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In some places they are covered with a dense stand of 
maple, beech, red oak, hemlock, and white pine; in other 
places they are barren. 

Other topographic features are prominent locally. On 
the low-lying lake plain are three plateaulike areas that 
represent detached parts of the upland; one of these is 
near Holland, one is in the southern part of Olive Town- 
ship, and one is north of Hudsonville. Two deltalike plains 
of sand and gravel occur; one is in and around Allendale, 
and the other is near Zeeland. A narrow valley extends 
from near Zeeland northeastward to Hudsonville and 
merges into the terraced plain of the Grand River near the 
eastern boundary of the county. The floor of this valley 
is 50 to 100 feet below the general level of the upland, and 
the valley sides are fairly abrupt, particularly near Hud- 
sonville. Probably this valley was the channel of the 
Giand River during parts of the glacial periods. Two long, 
narrow valleys dissect the northeastern upland and divide 
it into three plateaulike strips. Hilly and broken topog- 
raphy characterizes the southern and southeastern parts of 
the county. 

Streams are few in relation to the land area and are 
particularly scarce in the western part of the county. The 
streams lack a systematic pattern and direction of flow, 
and, as is characteristic of glaciated regions, some small 
streams occupy relatively deep and broad valleys. 


Water Supply” 


An abundance of water is one of Ottawa County’s most 
valuable assets, Three water-distribution pipelines convey 
Lake Michigan water to the larger cities and towns in the 
southern part of the county and also to the cities of Grand 
Rapids and Wyoming in Kent County. Shallow and deep 
wells provide ample water for domestic uses, for livestock, 
and for irrigation. More than 200 farm ponds store water 
for livestock and for fire protection and also provide 
recreational opportunities. 

Lake Michigan, Spring Lake, Lake Macatawa, Pigeon 
Lake, and the numerous bayous along the Grand River 
are important as recreational areas and tourist attractions. 


Farm Statistics“ 


Various farming enterprises are carried on in Ottawa 
County, the choice in any given area depending largely on 
the nature of the soils. In the western part of the county, 
where sandy soils are common, the major products are 
Christmas trees and other timber products, blueberries, 
truck crops, and sod. In the central and southeastern parts 
of the county, the soils are well suited to hay, corn, oats, 
and wheat, and dairying and general farming predominate. 
The organic soils near Zeeland and Hudsonville are used 
largely for celery, onions, and other truck crops. Fruit 
crops are important in the northeastern part of the county 
and to a lesser degree in the central part. Poultry and 
nursery stock are other important farm products. 


© 4 WILLIAM ALLRED and W. W. STupLEy, Soil Conservation Serv- 
ice, helped prepare this section. 
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There were 2,260 farms in the county in 1964. Of these, 
791 were between 1 acre and 49 acres in size, 740 between 
50 and 99 acres, 644 between 100 and 259 acres, 78 between 
260 and 499 acres, 6 between 500 and 999 acres, and 1 
more than 1,000 acres. 

Classified according to the main enterprise, 546. were 
dairy farms, 346 were poultry or livestock farms other than 
dairy, 117 were vegetable farms, 171 were fruit and nut 
farms, 109 were general farms, and 971 were miscelleaneous 
or unclassified farms. 


Corn is the row crop most extensively grown in the 
county. In 1964 corn for grain was harvested from 23,529 
acres and corn for silage from 8,300 acres. In the same 
year wheat was grown on 14,194 acres, oats on 10,327 acres, 
barley on 648 acres, and rye on 464 acres. Of the hay crops, 
alfalfa and alfalfa mixtures were grown on 21,542 acres, 
clover or timothy on 7,930 acres, and other hay crops on 728 
acres. Alfalfa and red clover seed were harvested from 915 
acres. Potatoes were grown on 242 acres, and beans on 
118 acres. 

Tree fruits, grapes, and nuts were grown on 4,483 acres 
in 1964, and vegetables for sale on 3,957 acres. Of fruits 
harvested, there were 36,359,579 pounds of apples; 2,931,- 
768 pounds of peaches; 980,443 pounds of pears; 1,293,512 
pounds of plums and prunes; 2,609,571 pounds of cherries; 
and 35,811 pounds of grapes. Other fruits grown for sale 
included 283,843 Aannds Gt aoawoeries 105,541 pounds of 
raspberries, and 6,450,864 pounds of blueberries, 

One million board feet of saw logs, 278 cords of firewood 
and fuel wood, and 199,186 Christmas trees were sold in 
1964. Nursery products were produced on 57 farms; cut 
flowers, potted plants, florist greens, and bedding plants 
on 70 farms; and hothouse vegetables, flower seeds, vege- 
table seeds, plants, bulbs, and mushrooms on 39 farms. 

Poultry and poultry products accounted for about 27.5 
percent of the total value of farm products sold in 1964; 
dairy products for about 24 percent; other livestock prod- 
ucts and field crops for about 17.5 percent; fruits and nuts 
for about 14.6 percent; vegetables for about 7.8 percent; 
and forest products and horticultural specialties for about 
8.5 percent. 

All statistics in this section are from the U.S. Census of 
Agriculture for 1964. 
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Glossary 


Acidity. See Reaction, soil. 

Aggregate. Many fine particles held in a single mass or cluster, 
such as a clod, a crumb, a block, or a prism. 

Alkalinity. See Reaction, soil. 

Alluvium. Soil material that has been deposited on land by streams. 

Available water capacity. The capacity of soils to hold water 
available for use by most plants. It is commonly defined as 
the difference between the amount of soil water at field capac- 
ity and the amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. Also called available mois- 
ture capacity. 

Calcareous soil. A soil containing enough calcium carbonate (often 
with magnesium carbonate) to effervesca (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: Clay coat, Clay skin. 

Concretions. Hard grains, pellets, or nodules of various sizes, 
shapes, and colors, consisting of concentrations of compounds 
or of soil grains cemented together. The composition of some 
concretions is unlike that of the surrounding soil. Calcium 
carbonate and iron oxide are examples of material commonly 
found in concretions, 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose. Noncoherent ; will not hold together in a mass. 

Friable. When moist, crushes easily under gentle to moderate 
pressure between thumb and forefinger and can be pressed 
together in a lump. 

Firm. When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic, When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a wire when rolled 
between thumb and forefinger. 

Contour farming. Plowing, cultivating, planting, and harvesting 
in rows that are at right angles to the natural direction of the 
slope or that are parallel to the terrace grade. 

Contour stripcropping. Growing crops in strips that follow the 
contour or are parallel to terraces or diversions. Strips of 
grass or close-growing crops are alternated with strips of 
clean-tilled crops or summer fallow. 

Cover crop. A close-growing crop grown primarily to improve the 
soil and to protect it between periods of regular crop 
production. 

Diversion. A ridge of earth, generally a terrace, that is built to 
divert runoff from its natural course and thus to protect areas 
downslope from the effects of such runoff. 

Drainage, artificial. The removal of excess water on or within 
the soil by means of surface or subsurface drains. 

Drainage, natural. Refers to the conditions that existed during 
the development of the soil, as opposed to altered drainage, 
which is commonly the result of artificial drainage of irriga- 
tion but may be caused by the sudden deepening of channels 
or the blocking of drainage outlets. The following five classes 
of natural drainage are recognized in Ottawa County. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 


SOIL SURVEY 


Moderately well drained soils commonly have a slowly permeable 
layer in or immediately beneath the solum; they have uni- 
form color in the A and the upper part of the B horizon and 
are mottled in the lower part of the B horizon and in the 
© horizon. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time; the water table is within 12 to 24 
inches of the surface during part of the year; mottling occurs 
below a depth of 6 to 16 inches, in the lower part of the 
A horizon and in the B and C horizons. 

Poorly drained soils are wet for long periods; they are light gray 
and generally are mottled from the surface downward but 
may be free of mottling or nearly so. 

Very poorly drained soils are wet nearly all the time; they have 
a dark-gray or black surface layer and are gray or light 
gray, with or without mottling, in the lower part of the 


profile. 

Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors, such 
as light, moisture, temperature, and the physical condition of 
the soil, are favorable. 

Flood plain. Nearly level land, consisting of stream sediments, 
that borders a stream and is subject to flooding unless pro- 
tected artificially, 

Fragipan. A loamy, brittle, subsurface horizon that is very low 
in organic matter and clay but is rich in silt or very fine 
sand. The layer is seemingly cemented. When dry, it is hard 
or very hard and has a high bulk density in comparison with 
the horizon or horizons above it. When moist, the fragipan 
tends to rupture suddenly if pressure is applied, rather than 
to deform slowly. The layer is generally mottled, is slowly or 
very slowly permeable to water, and has few or many bleached 
fracture planes that form polygons. Fragipans are a few 
inches to several feet thick; they generally occur below the 
B horizon, 15 to 40 inches below the surface. 

Gravel. Rounded pebbles 2 millimeters to 8 inches in diameter. 

Green manure. A crop grown for the purpose of being turned under 
in an early stage of maturity or soon after maturity for soil 
improvement. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes. These are the major horizons: 

O horizon. The layer of organic matter on the surface of 2 mineral 
soil. This layer consists of decaying plant residues. 

A horizon. The mineral horizon at the surface or just below an 
O horizon, This horizon is the one in which living organisms 
are most active and therefore is marked by the accumula- 
tion of humus. The horizon may have lost one or more of 
the following: soluble salts, clay, or sesquioxides (iron and 
‘aluminum oxides). 

B horizon. The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying © horizon. The B horizon also has dis- 
tinctive characteristics caused (1) by accumulation of clay, 
sequioxides, humus, or some combination of these; (2) by 
prismatic or blocky structure; (3) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the 
solum, or true soil. If a soil lacks a B horizon, the A hori- 
zon alone is the solum. 

C horizon. The weathered rock material immediately beneath the 
solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, 
a Roman numeral precedes the letter C. 

FR layer. Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Leaching. The removal of soluble materials from soils or other 
material by percolating water. 

Mineral soil. Soil composed mainly of inorganic (mineral) ma- 
terial and low in content of organic matter. Its bulk density 
is greater than that of an organic soil. 

Mottled. Irregularly marked with spots of a different color. Mot- 
tles vary in number and size. Their presence usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance—few, common, and many; size—fine, 
medium, and coarse; and contrast—faint, distinct, and promi- 
nent. The size measurements are these: Fine, less than 5 
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millimeters (about 0.2 inch) in diameter along the greatest 
dimension; medium, ranging from 5 millimeters to 15 milli- 
meters (about 0.2 to about 0.6 inch) in diameter along the 
greatest dimension; and coarse, more than 15 millimeters 
(about 0.6 inch) in diameter along the greatest dimension. 

Muck. An organic soil consisting of fairly well.decomposed organic 
material that is relatively high in mineral content, finely 
divided, and dark colored. 

Munsell notation. A system for designating color by degrees of 
the three simple variables—hue, value, and chroma. For ex- 
ample, a notation of 10YR 6/4 is a color that has a hue of 
10YR, a value of 6, and a chroma of 4. 

Organic matter. A general term for plant and animal material, 
in or on the soil, in all stages of decomposition. Readily de- 
composed organic matter is often distinguished from the more 
stable forms that are past the stage of rapid decomposition. 

Organic soil. A general term applied to a soil or to a soil horizon 
that consists primarily of organic matter, such as peat soils, 
muck soils, and peaty soil layers. 

Parent material, soil. The horizon of weathered rock or partly 
weathered soil material from which soil has formed; horizon 
C in the soil profile. 

Peat. Unconsolidated soil material, largely undecomposed organic 
matter that has accumulated where there has been excess 
moisture, 

Ped. A natural soil aggregate, such as a erumb, a prism, or a 
block, in contrast to a clod. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. Terms used to describe permeability 
are as follows: Very slow, slow, moderately slow, moderate, 
moderately rapid, rapid, and very rapid. 

Percolation. The downward movement of water through soil. 

pH. A numerical means for designating relative acidity and 
alkalinity in soils. See also Reaction, soil. 

Profile, soil. A vertical section of the soil through all its horizons 
a extending into the parent material. See also Horizon, 
soil, 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 

pressed ‘as a pH value. A pH of 7.0 indicates a neutral reaction : 

a higher pH indicates alkalinity, and a lower pH, acidity. The 

various degrees of acidity and alkalinity are expressed in 

words as follows: 


pH 14 

xtremely acid.... Below4.5 Neutral _...__.__ 6.6. to 7.3 

Very strongly acid. 4.5 to 5.0 Mildly alkaline____ TA to 7.8 

Strongly acid_____ 5.1t05.5 Moderately alkaline. 7.9 to 8.4 

Medium acid______ 5.6t06.0 Strongly alkaline___. 8.5 to9.0 
Slightly acid______ 61t065 Very strongly alka- 

DMG. oo eee 9.1.and 
higher 
Relief. The elevations or inequalities of a land surface, considered 


collectively. 

Runoff. Water that flows off the land surface and into streams 
without sinking into the soil. 

Sand. As a soil separate, individual rock or mineral fragments 
that range from 0.05 millimeter to 2.0 millimeters in diameter. 
Most sand grains consist of quartz, but sand may be of ‘any 
mineral composition. As a soil textural class, a soil that is 
85 percent or more sand and not more than 10 percent clay. 

Silt. As a sofl separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) to 
the lower limit of very fine sand (0.05 millimeter). As a soil 
textural class, soil that is 80 percent or more silt and less than 
12 percent clay. 

Slope. The inclination of the land surface from the horizontal. 
To get the percentage of slope, divide the vertical distance by 
the horizontal distance and multiply by 100. Thus, a slope 
of 10 percent is a drop of 10 feet in 100 feet of horizontal 
distance. 
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Soil. A natural three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon 
parent material, as conditioned by relief, over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equiv- 
alent diameter and ranging between specified size limits. The 
names and sizes of separates recognized in the United States 
are as follows: Very coarse sand (2.0 millimeters to 1.0 milli- 
meter); coarse sand (1.0 to 0.5 millimeter) ; medium sand 
(0.5 to 0.25 millimeter) ; fine sand (0.25 to 0.10 millimeter) ; 
very fine sand (0.10 to 0.05 millimeter) ; silt (0.05 to 0.002 
millimeter) ;'and clay (less than 0,002 millimeter). 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in a mature soil consists of the A and B horizons. Generally, 
the characteristics of the soil material in these horizons are 
unlike those of the underlying parent material. The living 
roots and other plant and animal life characteristics of the 
soil are largely confined to the solum. 

Stratified. Composed of, or arranged in, strata, or layers, such as 
stratified alluvium. The term is confined to geological mate- 
rial. Layers that result from the processes of soil formation 
are called horizons; those inherited from the parent material 
are called strata. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The prin- 
cipal forms of soil structure ‘are platy (laminated), prismatic 
(vertical axis of aggregates longer than horizontal), blocky 
(angular or subangular), and granular. Structureless soils 
are (1) single grain (each grain by itself, as in dune sand) 
or (2) massive (the particles adhering together without any 
regular cleavage, as in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
profile below plow depth. 

Substratum. Any layer lying beneath the solum, or true soil; the 
GC horizon. 

Subsurface layer. As used in this survey, that part of the A 
horizon that is directly below the surface layer. It is leached 
of soluble minerals and clay. 

Surface layer. As used in this survey, that part of the A horizon 
that occurs at the surface. This layer contains an accumula- 
tion of organic matter and generally is dark colored. 

Terrace. An embankment, or ridge, constructed across sloping soils 
on the contour or at a slight angle to the contour. The terrace 
intercepts surplus runoff so that it may soak into the soil or 
flow slowly to a prepared outlet without harm. Terraces in 
fields are generally built so they can be farmed. Terraces in- 
tended mainly for drainage have a deep channel that is 
maintained in permanent sod. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. See also Clay, Sand, and Silt. The 
basic textural classes, in order of increasing proportions of 
fine particles, are as follows: Sand, loamy sand, sandy loam, 
loam, silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, loamy sand, 
and sandy loam classes may be further divided by specifying 
“coarse,” “fine,” or “very fine.” 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the friable 
state and is associated with high noncapillary porosity and 
stable, granular structure. A soil in poor tilth is nonfriable, 
hard, nonaggregated, and difficult to till. 

Trace elements. Chemical elements found in soils in extremely 
small amounts but essential to plant growth. Some of the trace 
elements are zine, cobalt, manganese, and copper. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table is separated from a lower 
one by a dry zone. 
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For a full. description of_a mapping unit, read both the description of the mapping unit and that of the soil 
series to which the mapping unit belongs. In referring to a capability unit or woodland suitability group, 
read the introduction to the section it is in for general information about its management. The symbol in 
parentheses following the capability unit symbol identifies the soil management group of the Michigan State 
system in which the mapping unit belongs. Other information is given in tables as follows: 


Acreage and extent, table 1, page 9. Suitability of soils for wildlife habitat, table 3, page 86. 
Predicted yields table 2, Engineering uses of soils, tables 4, 5, and 6, pages 
page 79. 92 through 129. 
Woodland 
De- suitability 
scribed Capability unit group 
Map on 
symbol Mapping unit page Symbol Page| Symbol Page 
Ad Adrian muck------------3---- errr nett n rrr rrr 10 IVw-5 (M/4c) 76 U 85 
Ah Adrian-Houghton mucks---~-------------errrr rrr ccr rrr ttre 10 
Adrian part------------- cern rnc rrr rrr -- IVw-5 (M/4c) 76 U 85 
Houghton part------------7-----r enn n nnn rrr -- IVw-5 (Mc) 76 U 85 
Ak Algansee loamy sand------------~----------- nar crrecrrr enn 11 IlIw-14 (L-4c) 74 fe) 84 
AlA Allendale sandy loam, 0 to 4 percent slopes--------------- 11 IIIw-7 (4/1b) 72 G 83 
AmB Au Gres loamy sand, 0 to 6 percent slopes----------------- 13 TVw-2 (5b) 75 F 83 
ArB Au Gres loamy sand, loamy substratum, 0 to 6 percent 
slopes 1/------------ nnn nnn nnn renner n crn nnn 13 IVw-2 (5b} 75 F 83 
AsB Au Gres-Saugatuck sands, 0 to 6 percent slopes------------ 13 
Au Gres parte+-------- ere nrn rnc n nnn nnn reece ercnn oH -- TVw-3 (5b) 76 F 83 
Saugatuck part------~--------- nnn errr nnn rrr err rrrr ne -- IVw-3 (5b-h) 76 F 83 
BeA Belding sandy loam, 0 to 2 percent slopes-------~--------- 14 TIw-8 (3/2b) 70 G 83 
BeB Belding sandy loam, 2 to 6 percent slopes----------------- 15 IIw-8 (3/2b) 70 G 83 
B1A Blount loam, 0 to 2 percent slopes----------------se---7-- 16 IIw-2 (1.5b) 69 Z 86 
B1B Blount loam, 2 to 6 percent slopes---~--------~------------- 16 TIw-3 (1.5b) 70 Z 86 
BoB  Blown-out land, 0 to 6 percent slopes--------------------- 16 VIIs-1 (5.3a) 77 Y 85 
BoF Blown-out land, 6 to 50 percent slopes-------------------- 16 VIIs-1 (5.3a) 77 Y 85 
BpA Bowers loam, 0 to 2 percent slopes-------~----noeo nnn nnn en 17 TIw-2 (1.5b) 69 Z 86 
BpB Bowers loam, 2 to 6 percent slopes-------+---------~----5- 17 IIw-3 (1.5b) 70 Z 86 
BrA Boyer loamy sand, 0 to 2 percent slopes-~---------~------- 17 IIIs-3 (4a) 74 M 84 
BrB Boyer loamy sand, 2 to 6 percent slopes-~----------------- 18 IIIs-4 (4a) 74 M 84 
BrC Boyer loamy sand, 6 to 12 percent slopes-------------~----- 18 IIle-9 (4a) 71 M 84 
Bu Breckenridge sandy loam-------------------0--3e-- nnn nnn 19 TIw-8 (3/2c) 72 W 85 
Bv Brevort sandy loam-------------------rn renter errr nnn nnn rne 20 IIIw-10 (4/2c) 73 W 85 
By Bruce loam----------------- 0-3-2 -- nnn rrr rrr 20 IIw-6 (2.5c) 70 W 85 
Cc Carlisle muck---------------------r cnn nr rr err n rn rrr nnn en 21 IIIw-15 (Mc) 74 U 85 
Ce Ceresco loam-------------------7--- enn n nner rrr ee 21 IIIw-12 (L-2c) 73 0 84 
ChB Chelsea loamy sand, 0 to 6 percent slopes---~-------------- 22 IVs-4 (Sa) 76 E 83 
ChC Chelsea loamy sand, 6 to 12 percent slopes---------------- 22 VIs-1 (5a) 77 E 83 
C1B Chelsea complex, 0 to 6 percent slopes-------------------- 23 IVs-4 (5a) 76 E 83 
Cm Cohoctah loam-~------------------e secre nnn crete rrr errr 23 IIIw-12 (L-2c) 73 0 84 
CnB Conover loam, 2 to 6 percent slopes-------------~--------- 24 IIw-3 (2.5b) 70 Z 86 
CrB Croswell sand, 0 to 6 percent slopes---------------------- 25 IVs-4 (5a) 76 E 83 
CwB  Croswell and Au Gres sands, 0 to 6 percent slopes--------- 25 
Croswell part--~---------- one nnn n nnn rrr nnn rn -- IVs-4 (Sa) 76 E 83 
Au Gres part----2---- nnn enc ner rr ner crn cnn errr ns cree -- Ivs-4 (Sb) 76 F 83 
DpB Deer Park sand, 0 to 6 percent slopes--------------------~ 25 VIIs-1 (5.3a) 77 H 83 
DpD Deer Park sand, 6 to 18 percent slopes-------------------- 26 VIIs-1 (5.3a) 77 H 83 
DpF Deer Park sand, 18 to 45 percent slopes------------------- 26 VIIs-1 (5.3a) 77 H 83 
Ed Edwards muck-----------------~------ nnn nnn nn rence rr rane 26 IVw-6 (M/mc) 76 U 85 
FoB Fox sandy loam, 0 to 6 percent slopes--------------------- 27 IIs-2 (3a) 70 K 84 
Gd Gilford sandy loam------------+---------------0--crr------ 28 IIIw-6 (4c) 72 W 85 
GeA Gladwin sandy loam, 0 to 2 percent slopes----------------- 29 IIIw-5 (4b) 72 F 83 
GeB Gladwin sandy loam, 2 to 6 percent slopes----------------- 29 IIiw-5 (4b) 72 F 83 
Gl Glendora sandy loam------------------------------ nee err n- 30 IIIw-14 (L-4c) 74 (6) 84 
Gn Granby loamy sand---------------------------+-------------- 30 IliIw-11 (5c) 73 Q 84 
Gn Granby fine sandy loam---~-------------------------------- 30 IlIw-11 (Se) 73 Q 84 


Gr Gravel pits~------- nnn oem nen ener nnn nnn errr n nnn rrr rn 31 VIIIs-1 (Sa) 77 
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Woodland 
De- suitability 
scribed Capability unit group 


Map on 
symbol Mapping unit page Symbol Symbol Page 
Hg Hettinger loam--------------------e rnc nn none nnn renner nee 31 IIw-2 (1.5c) P 84 
H1B Hillsdale sandy loam, 2 to 6 percent slopes---------------- 32 IIe-3 (3a) 69 K 84 
H1C Hillsdale sandy loam, 6 to 12 percent slopes------~-------~- 32 IIlIe-5 (3a) 71 K 84 
IoA Tosco loamy sand, 0 to 4 percent slopes--~----------------- 34 IIIw-9 (4/2b) 73 G 83 
IrA  Iosco and Allendale loamy sands, 0 to 4 percent slopes----- 34 
Tosco part-----~--------- ~~ on nnn nn nnn nner ne ccreccn -- IIIw-9 (4/2b) 73 83 
Allendale part-------------------------- nnn nen nner -- IIIw-9 (4/1b) 73 G 83 
IsB Iosco-Belding complex, 2 to 6 percent slopes-----~----~------ 34 
Iosco part---~--------- 99 oo nnn ne nnn nnn nnn ere nnn -- IlIw-9 (4/2b) 73 G 83 
Belding part------~-------0 enon nn nnn nnn nnn rae -- IIIw-9 (3/2b) 73 G 83 
KaC Kalkaska sand, 0 to 12 percent slopes--------~----------+---- 35 IVs-4 (Sa) 76 HK 83 
KnA Kawkawlin loam, 0 to 2 percent slopes-------~--------------- 36 IIw-2 (1.5b) 69 Z 86 
KnB Kawkawlin loam, 2 to 6 percent slopes----------------------- 36 IIw-3 (1.5b) 70 Zz 86 
KoA Kibbie loam, 0 to 2 percent slopes------------------------- 37 IIw-6 (2.5b) 70 G 83 
KoB Kibbie loam, 2 to 6 percent slopes--------~---------------- 37 IIw-7 (2.5b) 70 G 83 
La Lacota Silt loam---------- rr nnn nr nn rrr ncn rrr rrr rc ncn 38 IIw-6 (3c) 70 W 85 
Lb Lake beaches-----------~--------- rence rere ner r rrr 38 VIIIs-1 (Sa) 77 Y 85 
Ls Linwood muck--~--------------------------- n-ne cnr rrr 38 IIIw-15 (M/3c) 74 U 85 
Ma Made land--------------------- 2-7-2 - een nnn nen en nen nnn 39 VIIIs-1 (Sa) 77 -- -- 
McA Mancelona loamy sand, 0 to 2 percent slopes---------------- 39 IIIs-3 (4a) 74 Cc 83 
McB Mancelona loamy sand, 2 to 6 percent slopes--~~------------ 40 ITIs-4 (4a) 74 Cc 83 
McC Mancelona loamy sand, 6 to 12 percent slopes---~----------- 40 Iile-9 (4a) 71 Cc 83 
Me Marsh----------- <9 2-2-2 nnn nnn nn enn nnn enn 41 VIIIw-2 (Sc) 77 U 85 
MhA  Matherton loam, 0 to 2 percent slopes---------------------- 41 IIw-6 (3b) 70 G 83 
MmB Menominee loamy sand, 2 to 6 percent slopes-------~--~------ 42 IIIs-4 (4/2a) 74 c 83 
MmC Menominee loamy sand, 6 to 12 percent slopes--------------- 43 IiIe-9 (4/2a) 71 Cc 83 
MnA Metamora sandy loam, 0 to 2 percent slopes----------------- 43 IIw-8 (3/2b) 70 G 83 
MnB Metamora sandy loam, 2 to 6 percent slopes--~--------------- 44 IIw-8 (3/2b) 70 G 83 
MoB Miami loam, 2 to 6 percent slopes-------------------------- 44 IIe-2 (2.5a) 69 D 83 
MoC Miami loam, 6 to 12 percent slopes-------~----------------- 44 IIIe-5 (2.5a) 71 D 83 
MoD Miami loam, 12 to 18 percent slopes~-------------~--------- 45 IVe-1 (2.5a) 75 D 83 
MoF Miami loam, 18 to 45 percent slopes------~--~-------------- 45 ViIe-1 (2.5a) 77 D 83 
MrA Montcalm loamy sand, 0 to 2 percent slopes~----------------- 46 IIIs-3 (4a) 74 ey 83 
MrB Montcalm loamy sand, 2 to 6 percent slopes----------------- 46 IIIs-4 (4a) 74 C 83 
MrC Montcalm loamy sand, 6 to 12 percent slopes---------------- 46 IITe-9 (4a) 71 Cc 83 
MtB Morley loam, 2 to 6 percent slopes------------------------- 47 IIe-1 (1.5a) 69 B 82 
MtC2 Morley loam, 6 to 12 percent slopes, eroded---------------- 47 Tile-4 (1.5a) 71 B 82 
MtE2 Morley loam, 18 to 25 percent slopes, eroded------~----~--- 47 VIe-1 (1.5a) 77 B 82 
MuD3 Morley clay loam, 12 to 18 percent slopes, severely 
erodeéd------~--------------- 2 one ne nn nr nnn enn n rer cne 47 VIe-1 (1.5a) 77 B 82 
MuF3 Morley clay loam, 25 to 45 percent slopes, severely 
eroded--~-------~---- 2 - nn nn nn en rrr nrc cree nnn cn rcccne 47 VIlIe-1 (1.5a) 77 B 82 
NeB Nester loam, 2 to 6 percent slopes-~----------------------- 48 IIe-1 (1.5a) 69 B 82 
NeC Nester loam, 6 to 12 percent slopes--~-~------------------- 48 TIIe-4 (1.5a) 71 B 82 
NeD Nester loam, 12 to 18 percent slopes----------------------- 49 IVe-1 (1.5a) 75 B 82 
NeE Nester loam, 18 to 25 percent slopes----------------------~- 49 VIe-1 (1.5a) 77 B 82 
NeF Nester loam, 25 to 45 percent slopes------------0---------- 49 VIIe-1 (1.5a) 77 B 82 
NsC3 Nester clay loam, 6 to 12 percent slopes, severely 
eroded-------- --- ---- ee nnn rn nnn rrr nnn nen 49 IVe-3 (1.5a) 75 B 82 
NsD3 Nester clay loam, 12 to 18 percent slopes, severely 
eroded~---- ------------------~----- one nn nnn nn nnne 49 VIe-1 (1.5a) 77 B 82 
NsE3 Nester clay loam, 18 to 25 percent slopes, severely 
eroded----------------------- <n nn ne nn ne nn nnn ener 49 Vile-1 (1.5a) 77 B 82 
NsF3 Nester clay loam, 25 to 45 percent slopes, severely 
eroded------+--------- <2 -- 22 nnn en nn nnn nen nner renee 50 VIlIe~1 (1.5a) 77 B 82 
NwB Newaygo sandy loam, 0 to 6 percent slopes------------------ 50 IIs-2 (3a) 70 A 82 
OsA Oshtemo sandy loam, 0 to 2 percent slopes------------------ 51 IIIs-3 (4a) 74 M 84 
OsB Oshtemo sandy loam, 2 to 6 percent slopes------------------ 51 IIIs-4 (4a) 74 M 84 
OsC Oshtemo sandy loam, 6 to 12 percent .slopes----------------- 51 IIlIe-9 (4a) 71 M 84 
QsD Oshtemo sandy loam, 12 to 18 percent slopes---------------- 52 ( Ive-9 (4a) 75 | M 84 


GUIDE TO MAPPING UNITS--Continued 


Woodland 
De- suitability 
scribed Capability unit group 
Map on 
symbol Mapping unit page Symbol Page | Symbol Page 
OwB Owosso sandy loam, 2 to 6 percent slopes------------------ $2 IIe-3 (3/2a) 69 A 82 
Pn Pinconning loamy sand--~-------~--------------e----0---77-- $3 IIIw-8 (4/1c) 72 W 85 
Pr Pinconning and Breckenridge sandy loams------------------- 53 
Pinconning part------------- rer nnn crn errr rrr crn -- IIIw-8 (4/1c) 72 W 85 
Breckenridge part---------~-~----------- soc rrcrncrne -- IIIw-8 (3/2c) 72 W 85 
RcA Richter sandy loam, 0 to 2 percent slopes--------------~-- 54 IIw-6 (3b) 70 G 83 
RcB Richter sandy loam, 2 to 6 percent slopes--------~-------- 54 IIw-7 (3b) 70 G 83 
RsB Rubicon sand, 0 to 6 percent slopes--~---------------------- 55 VIIs-1 (5.3a) 77 H 83 
RsD Rubicon sand, 6 to 18 percent slopes---------------------- 55 VIIs-1 (5.3a) TT H 83 
RSF Rubicon sand, 18 to 45 percent slopes-----------~--------- 56 VIIs-1 (5.3a) 77 H 83 
Sd Sand pits------- n-ne n-ne nnn nr nr nr rrr rrr src scasces 56 VIIIs-1 (Sa) 77 Y 85 
SeA Selkirk loam, 0 to 2 percent slopes~~-------~-------------- 57 TlIw-2 (1b) 72 Z 86 
SeB Selkirk loam, 2 to 6 percent slopes----------------------- 57 IIIw-2 (1b) 72 Z 86 
Sh Shoals loam-~--=------------ cee nnn nner nse ne nnn 58 IlIw-12 (L-2c) 73 0 84 
Sm Sims loam--------------------------- on nn nr creer nn terre 59 IIw-2 (1.5c) 69 P 84 
Sn Sloan loam-----------------------3------- ron orn nner cre 60 IIIw-12 (L-+2c) 73 0) 84 
SpA Spinks loamy sand, 0 to 2 percent slopes----------~------- 60 IlIs-3 (4a) 74 E 83 
SpB Spinks loamy sand, 2 to 6 percent slopes------------------ 60 IIIs-4 (4a) 74 E 83 
SpC Spinks loamy sand, 6 to 12 percent slopes-------~---------- 61 IIIe-9 (4a) 71 E 83 
SsD Spinks and Montcalm loamy sands, 12 to 18 percent slopes-- 61 
Spinks part----~---------- 99-9 oon norte rrr nrc rrr rene -- Ive-9 (4a) 75 E 83 
Montcalm part------------ 22 eon nnn nnn errr nr errr nnn nnn -- IVe-9 (4a) 75 Cc 83 
SsE Spinks and Montcalm loamy sands, 18 to 25 percent slopes-- 6l 
Spinks part----------------- 9-2 nnn nent nnn nrc rere -- VIs-1 (4a) 77 E 83 
Montcalm part-------------- nn nnn enn c nnn ener rrr -- VIs-1 (4a) 77 Cc 83 
SsF Spinks and Montcalm loamy sands, 25 to 45 percent slopes-- 61 
Spinks part---~-~---------- 99 - on nnn rrr rrr rrr -- VIlIe-2 (4a) 77 E 83 
Montcalm part -------------- renter rene trent rrr nsec cre -- VITe-2 (4a) 77 Cc 83 
Te Toledo silty clay loam--------------~-----------------00-- 62 IIIw-1 (lc) 71 P 84 
To Tonkey sandy loam---------------e ne cr nr nnn nnn rrr rrr rn 63 IIw-6 (3c) 70 W 85 
TsB Tuscola fine sandy loam, 2 to 6 percent slopes~------------ 63 IIe-2 (2.5a) 69 K 84 
U1A  Ubly sandy loam, 0 to 2 percent slopes-------------------- 64 IIs-2 (3/2a) 70 A 82 
U1B Ubly sandy loam, 2 to 6 percent slopes-------------------- 64 Ile-3 (3/2a) 69 A 82 
U1C  Ubly sandy loam, 6 to 12 percent slopes------------------- 64 IIIe-5 (3/2a) 71 A 82 
Wa Wallkill silt loam--------------+------------ 2-22 o rere nnn 65 IIIw-15 (L-2c) 74 U 85 
Wm Warners muck--------------------- 2 ne nner nn enter creer ne 66 IVw-6 (M/mc) 76 U 85 
WsA  Wasepi sandy loam, 0 to 2 percent slopes------------------ 66 IIIw-5 (4b) 72 G 83 
Wt Washtenaw loam------------------------ 2 nner cern rrr ne 67 ILIw-12 (L-2c) 73 P 84 
WuC Wind eroded land, sloping--------------------------------- 67 VIIIs-1 (Sa) 77 Y 85 


y 


~ This soil is known as Arenac loamy sand by the Michigan Agricultural Experiment Station. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FTC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 


usda.gov/locator/app. 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers. If you believe you experienced discrimination when obtaining services from 
USDA, participating in a USDA program, or participating in a program that receives 
financial assistance from USDA, you may file a complaint with USDA. Information 
about how to file a discrimination complaint is available from the Office of the 
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs 
and activities on the basis of race, color, national origin, age, disability, and where 
applicable, sex (including gender identity and expression), marital status, familial 
status, parental status, religion, sexual orientation, political beliefs, genetic information, 
reprisal, or because all or part of an individual’s income is derived from any public 
assistance program. (Not all prohibited bases apply to all programs.) 


To file a complaint of discrimination, complete, sign, and mail a program 
discrimination complaint form, available at any USDA office location or online at 


www.ascr.usda.gov, or write to: 


USDA 

Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, S.W. 

Washington, DC 20250-9410 


Or call toll free at (866) 632-9992 (voice) to obtain additional information, the 
appropriate office or to request documents. Individuals who are deaf, hard of hearing, 
or have speech disabilities may contact USDA through the Federal Relay service 
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity 
provider, employer, and lender. 


Persons with disabilities who require alternative means for communication of 
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


OTTAWA COUNTY, MICHIGAN 


GENERAL SOIL MAP 


SOIL ASSOCIATIONS * 


Rubicon-Blown-out land-Deer Park association: Level 
to steep, well.drained, sandy soils of the dunes and 
Diains 


Rubicon-Granby-Croswell-Au Gres association: Level 


Fz] and gently sloping, well-drained to very poorly drained, 


sandy soils of the lake plains and outwash plains 


Granby-Au Gres-Saugatuck association; Nearly level 
and gently sloping, very poorly drained to somewhat 
poorly drained, sandy soils of the lake plains 


Nester-Kawkawlin-Sims association: Gently sloping to 


== | rolling, well-drained to poorly drained, loamy soils 


of the uplands 

Richter-Gilford-Gladwin association: Nearly level 
and gently sloping, somewhat poorly drained to very 
poorly drained, sandy and loamy soils of glacial 
drainageways 


Mancelona-Nester-Belding-losco association: Gently 
sloping to hilly, well-drained to somewhat poorly 
drained, sandy and loamy soils of the uplands 


Sloan-Adrian-Houghton association: Level, poorly 
drained, bottom land soils and organic soils 


Chelsea-Mancelona-Montcalm association: Level and 
gently sloping, well drained and moderately well 
drained, gravelly and sandy soils of outwash plains 
and terraces 


Blount-Morley-Kibbie association: Level and gently 
sloping, well-drained to somewhat poorly drained, loamy 
soils of uplands 


Miami-Hillsdale-Spinks association: Rolling and hilly, 
well-drained, loamy and sandy soils of the uplands 


Bowers-Hettinger-Nester association: Nearly level to 
gently sloping, well-drained to poorly drained, loamy 
soils of the lake plains 


Kawkawlin association: Gently sloping, somewhat poorly 
drained, loamy soils of the till plains 


*Soil texture given in all the associations is that of the surface layer. 
This map is for general planning. It shows 


only the major soils and does not contain 
sufficient detail for operattonal planning. 
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OTTAWA COUNTY, MICHIGAN 


INDEX TO MAP SHEETS 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. A second capital lerrer, A, B, 
C, D, E, or F, shows the slope. Most symbols without a slope letter are those of nearly 
level soils, but some ore for land types that have a considerable range in slope. A final 
number, 2 of 3, in the symbol shows that the soil is eroded or severely eroded. 


NAME 


Adrian muck 

Adrian-Houghton mucks 

Algansee loamy sand 

Allendale sandy loam, 0 to 4 percent slopes 

Au Gres loamy sand, 0 to 6 percent slopes 

Au Gres loamy sand, loamy substratum, 0 to 6 percent 
slopes 

Au Gres-Sougatuck sands, 0 to 6 percent slopes 


Belding sandy loom, 0 to 2 percent slopes 
Belding sandy loam, 2 to 6 percent slopes 
Blount loam, 0 to 2 percent slopes 

Blount loom, 2 to 6 percent slopes 
Blown-our land, 0 to 6 percent slopes 
Blown-our land, 6 to 50 percent slopes 
Bowers loam, 0 to 2 percent slopes 
Bowers loam, 2 to 6 percent slopes 

Boyer loamy sand, 0 to 2 percent slopes 
Boyer loamy sand, 2 to 6 percent slopes 
Boyer loamy sand, 6 to 12 percent slopes 
Breckenridge sandy loam 

Brevort sandy loam 

Bruce loam 


Carlisle muck 

Ceresco loam 

Chelsea loamy sand, 0 to 6 percent slopes 
Chelsea loamy sand, 6 to 12 percent slopes 
Chelsea complex, 0 to 6 percent slopes 

Cohoctah loam 

Conover loam, 2 to 6 percent slopes 

Croswell sand, 0 to 6 percent slopes 

Croswell and Au Gres sands, 0 to 6 percent slopes 


Deer Park sand, 0 to 6 percent slopes 
Deer Park sand, 6 to 18 percent slopes 
Deer Park sand, 18 to 45 percent slopes 


Edwards muck 
Fox sandy loam, 0 to 6 percent slopes 


Gilford sandy loam 

Gladwin sandy loam, 0 to 2 percent slopes 
Gladwin sandy loom, 2 to 6 percent slopes 
Glendora sandy loom 

Granby loamy sand 

Granby fine sandy loam 

Grovel pits 


Hettinger loam 
Hillsdale sandy loom, 2 to 6 percent slopes 
Hillsdale sandy loam, 6 to 12 percent slopes 


losco loamy sand, 0 to 4 percent slopes 


losco and Allendale loamy sands, 0 to 4 percent slopes 


losco-Belding complex, 2 to 6 percent slopes 


Kalkoska sand, 0 to 12 percent slopes 
Kawkaowlin loam, 0 to 2 percent slopes 
Kawkawlin loam, 2 to 6 percent slopes 
Kibbie loam, 0 to 2 percent slopes 
Kibbie loam, 2 to 6 percent slopes 


Lacota silt loam 
Lake beaches 
Linwood muck 


Made land 

Mancelona loamy sand, 0 to 2 percent slopes 
Mancelona loamy sand, 2 to 6 percent slopes 
Mancelona loamy send, 6 to 12 percent slopes 
Marsh 

Matherton loam, 0 to 2 percent slopes 
Menominee loamy sand, 2 to 6 percent slopes 
Menominee loamy sand, 6 to 12 percent slopes 


SYMBOL 


MnA 
MnB 


NAME 


Metamora sandy loam, 0 to 2 percent slopes 

Metamora sandy loam, 2 to 6 percent slopes 

Miami loam, 2 to 6 percent slopes 

Miami loam, 6 to 12 percent slopes 

Miami loam, 12 to 18 percent slopes 

Miami loam, 18 to 45 percent slopes 

Montcalm loamy sand, 0 to 2 percent slopes 

Montcalm loamy sand, 2 to 6 percent slopes 

Montcalm loamy sand, 6 to 12 percent slopes 

Morley loam, 2 to 6 percent slopes 

Morley loam, 6 to 12 percent slopes, eroded 

Morley loam, 18 to 25 percent slopes, eroded 

Morley clay loam, 12 to 18 percent slopes, severely 
eroded 

Morley clay loam, 25 to 45 percent slopes, severely 
eroded 


Nester loam, 2 to 6 percent slopes 

Nester loam, 6 to 12 percent slopes 

Nester loom, 12 to 18 percent slopes 

Nester loam, 18 to 25 percent slopes 

Nester loam, 25 to 45 percent slopes 

Nester clay loam, 6 to 12 percent slopes, severely 
eroded 

Nester clay loam, 12 to 18 percent slopes, severely 
eroded 

Nester clay loam, 18 to 25 percent slopes, severely 
eroded 

Nester clay loam, 25 to 45 percent slopes, severely 
eroded 

Newaygo sandy loam, 0 to 6 percent slopes 


Oshtemo sandy loam, 0 to 2 percent slopes 
Oshtemo sandy loam, 2 to 6 percent slopes 
Oshtemo sandy loam, 6 to 12 percent slopes 
Oshtemo sandy loam, 12 to 1B percent slopes 
Owosso sandy loam, 2 to 6 percent slopes 


Pinconning loamy sand 
Pinconning and Breckenridge sondy loams 


Richter sandy loam, 0 to 2 percent slopes 
Richter sandy loam, 2 to 6 percent slopes 
Rubicon sand, 0 to 6 percent slopes 
Rubicon sand, 6 to 18 percent slopes 
Rubicon sand, 18 to 45 percent slopes 


Sand pits 

Selkirk loam, 0 to 2 percent slopes 

Selkirk loom, 2 to 6 percent slopes 

Shoals loam 

Sims loam 

Sloan loam 

Spinks loamy sand, 0 to 2 percent slopes 

Spinks loamy sand, 2 to 6 percent slopes 

Spinks loamy sand, 6 to 12 percent slopes 

Spinks and Montcalm loamy sands, 12 to 18 percent 
slopes 

Spinks and Montcalm loamy sands, 18 to 25 percent 
slopes 

Spinks and Montcalm loamy sands, 25 to 45 percent 
slopes 


Toledo silty clay loam 
Tonkey sandy loam 
Tuscola fine sandy loam, 2 to 6 percent slopes 


Ubly sandy loam, 0 to 2 percent slopes 
Ubly sandy loam, 2 to 6 percent slopes 
Ubly sandy loam, 6 to 12 percent slopes 


Wallkill silt loam 

Warners muck 

Wasepi sandy loam, 0 to 2 percent slopes 
Washtenaw loom 


Wind eroded land, sloping 


OTTAWA COUNTY, MICHIGAN 


WORKS AND STRUCTURES 


Highways and roads 


Dual .. 


Poor motor 
Teal scenes 
Highway markers 


National Interstate .......... 


State or county 


Railroads 


Buildings 
School .. 
Church ........60006 

Mine and quarry 

Gravel pit 

Power line 

Pipeline .. 

Cemetery 


Dams 


Well, oil or gas 
Forest fire or lookout station ... 


Windmill ........ Beene Ciewaeeee 


CONVENTIONAL SIGNS 
BOUNDARIES 


Reservation 
Land grant ......... 
Small park, cemetery, airport... 


Land survey division corners ... 


DRAINAGE 
Streams, double-line 
Perennial 
Intermittent 
Streams, single-line 
Perennial 
Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
Unclassified 


Canals and ditches 


Lakes and ponds 


Spring .... 
Marsh or swamp 


Wet spot 


RELIEF 
Escarpments 


vewewy 


PTO MAMA ee 


Depressions 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 


Contains water most of 
the time 


WAVY Wy, 


MICHIGAN AGRICULTURAL EXPERIMENT STATION 


SOIL SURVEY DATA 

Soil boundary 

and symbol ................ ee 
Gravel .. 
Stoniness 

Very stony ........., 

Rock outcrops ... 
Chert fragments ................ 


OIE x ninsnssncunsnyieden 


Made land ...... 
Severely eroded spot .. 


Blowout, wind erosio 
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